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ABSTRACT
Sixty eight'species of ostracodes from the Mint Spring, 
Marianna, Glendon, Byram, Bucatunna, and Chickasawhay Forma­
tions of Mississippi, Alabama, and, to a lesser extent,
Florida are discussed in connection with their biostrati- 
graphic, paleoecologic, and taxonomic significance. Twelve 
new species are described.
Sediments from the base of the Mint Spring Formation to 
the base of the Chickasawhay Formation contain a closely 
related ostracode fauna which indicates that the interval 
was deposited as an integrated unit, genetically separate 
from older and younger sediments. There are, however, faunal 
differences within the unit which are ecologically rather 
than temporally generated, the most obvious one being in the 
Marianna. The Marianna fauna is distinctive because of the 
absence qf several diagnostic taxa which occur consistently 
in both its up-dip equivalent, the Mint Spring, and in the 
younger Glendon Formation. The Mint Spring and Glendon 
Formations are faunally very similar while the Byram possesses 
several species which distinguish it from other Vicksburgian
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sediments. The fossiliferous basal portion of sequences of 
sediments previously determined to be Bucatunna are faunally 
identical to Byram sediments and are included in that forma­
tion. A strong faunal discontinuity exists between the 
Bucatunna and Chickasawhay Formations and marks the termina­
tion of Vicksburgian sedimentation.
Ostracode faunules indicate the Mint Spring and Glendon 
Formations were deposited in water from 7 5 to 150 feet deep 
in an open gulf, normal marine environment. The Marianna 
represents the deepest water deposition of the Vicksburgian 
sediments, ranging from 100 to 250 feet and probably being 
over 200 feet most of the time. The Byram-Bucatunna sedi­
ments were laid down in water from 60 (or less) to 100 feet
deep in a near shore environment. Chickasawhay sediments
represent deposition in water from 50 to 100 feet deep.
Temperature ranged from 20 to 30°C and salinity averaged
35°/00 during deposition of the entire sequence of sediments.
ix
INTRODUCTION
This study is concerned with ostracode faunules from 
Vicksburgian and Chickasawhay sediments in Mississippi, 
Alabama and, to a lesser extent, Florida. Its purpose is 
three fold; biostratigraphic, paleoecologic, and taxonomic.
Not since the initial work of Howe & Law in 1936 has 
any serious attempt been made to review and bring up to 
date the taxonomy of Vicksburgian ostracodes of the area 
concerned in this study. The ostracode fauna of the Chick- 
asawhay Formation has never been formally investigated 
although Howe (1934, Shreveport Guidebook), presented a 
preliminary discussion of the stratigraphic significance 
of the fauna. In addition, Butler (1963), described a 
portion of the ostracode fauna from the Paynes Hammock 
which contains some species present in the Chickasawhay. 
Howe (1942), presented a listing of the meager ostracode 
fauna of the type Glendon but included no taxonomic comment 
In so far as biostratigraphic analyses are concerned the 
most significant contributions have been made by Mornhinveg 
and Garrett (1935), who discussed the Vicksburgian faunas 
of the sediments at Vicksburg, Mississippi; Monsour (1937),
who dealt mainly with the Shubuta-Red Bluff interval of 
eastern Mississippi and western Alabama; and most recently, 
Deboo (1965, in press), who completed a detailed study of the 
Upper Eocene and Lower Oligocene foraminifera and ostracode 
faunas of eastern Mississippi and western Alabama, although 
he did not deal with the taxonomy.
No one, however, has attempted a detailed taxonomic 
and biostratigraphic study of the ostracode fauna of the 
middle and upper portions of the Vicksburgian Stage, More­
over, very little has been done with the paleoecology of 
this interval and practically no work has been done on the 
Chickasawhay sediments. The best treatment of this subject 
was by Gardner (1957), but her investigation included only 
the basal portion of the Marianna and the remainder of the 
Vicksburgian section is largely unstudied. This paper 
represents the first attempt at a documented interpretation 
of the depth of deposition of Vicksburgian and Chickasawhay 
sediments by the use of ostracode faunules.
The study is divided into three main sections. The 
first deals with the spatial and temporal relationships of 
the sediments, the vertical and lateral distribution of 
ostracode faunules within this stratigraphic framework and 
the impact of one upon the other. The second section
concerns paleoecology, in which attention is devoted pri­
marily to depth of deposition,- although comments are made 
regarding salinity, temperature, etc. The last section 
deals with the taxonomy of the fauna.
TECHNIQUES AND APPROACH
The samples for this study were collected during the 
summer and early fall of 1964. Approximately 150 samples 
were taken, of which 117 were used in compiling the data.
The material was prepared for faunal investigation at 
Louisiana State University. In each sample of washed 
material the ostracode fauna was' identified and a represen­
tative assemblage picked. An estimation of the percentage 
abundance of each genus was obtained by counting every identi­
fiable specimen that appeared in successive non-overlapping 
traverses on a picking tray sprinkled with a layer of washed 
material one grain thick. Only the plus 80 (0.0070 in.) to 
minus 20 (0.0331 in.) mesh fraction was used in counting.
After some experimentation it was found that the generic 
percentages in each faunule stabilized at a count of about 
100 specimens. . But to render the data a bit more reliable 
200 counts were obtained whenever possible and sometimes 300 
to 400 when specimens were particularly abundant. Where the 
fauna was very meager estimates were based on counts of only 
100. Not all samples were used in compiling the generic 
percentage data, rather a series of samples selected to
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represent the various facies of the outcrop area were used 
(see locality map fig. 1) . The numerical data-for the samples 
are presented on charts 3 and 6.
The information thus obtained, in conjunction with the 
species occurrence data depicted on Charts 1 and 2 were com­
pared with recent ecological data presented in the following 
section and conclusions were drawn regarding the paleoecology 
















More than 100 years of controversy have not brought 
agreement among the various stratigraphers regardind Mid 
Tertiary stratigraphy of the southeast Gulf coast. It is 
not the purpose of this paper to review the history of this 
controversy and consequently only brief comments are made 
concerning it. For detailed discussions the reader is 
referred to McNeil (1944), Cooke (1939, 1 943), Cheetham 
(1957, 1963), Murray (1961), Butler (1963), and Deboo (1965).
The best discussion of the history of Vicksburgian nomencla­
ture is given by Tonti (1955, Ph.D. dissertation, Louisiana 
State University).
Previous to the work of Cheetham (1957) most gulf coast 
geologists considered the base of the Vicksburgian Stage and 
Oligocene Series to be at the base of the Red Bluff-Forest 
Hill complex. Cheetham (1957, 1963), however, included the
Shubuta clay (uppermost Jacksonian Stage b y  most previous 
authorities) in the Oligocene, and in addition stated he 
considered the Shubuta, Red Bluff, Forest Hill faunal assem­
blage intermediate between the Jacksonian (Pachuta formation
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and below) and Vicksburgian (Mint Spring formation and above) 
Stages but more akin to Vicksburgian assemblages. Others 
have made similar suggestions before Cheetham, (Hilgard,
1860, Monsour, 1937) . Deboo (1965) has gone one step fur- 
there in suggesting that the Oligocene-Eocene .Series and 
Jacksonian-Vicksburgian Stage boundaries are not coincident. 
He places the Jacksonian-Vicksburgian boundary at the base 
of the Shubuta clay and the Eocene-Oligocene boundary at the 
base of the Red Bluff Formation. These conclusions were 
based on a biostratigraphic study in which he used planktonic 
and benthonic foraminifera and ostracodes.
The Oligocene-Miocene boundary is no more firmly 
established than the Eocene-Oligocene or Jacksonian- 
Vicksburgian boundaries. Some authors have placed the 
Oligocene-Miocene boundary at the base of the Chickasawhay 
Formation, while others have put it between the Chickasawhay 
and overlying Paynes Hammock Formation. Eames e_t. _al. (1962) 
have denied the existence of Oligocene sediments in the Gulf 
Coast. This controversy, however, is outside the realm of 
this study and the interested reader should consult other 
sources.
As ostracodes can not be used for interprovincial
correlation no conclusions are drawn regarding the placement 
of the Oligocene-Miocene boundary. The stratigraphic'termi­
nology followed in this study is given in figure 2 and a 
discussion of the stratigraphic relationships and lithologies 
of each formation investigated is given in the following 
section.
Stratigraphic Units
Mint Spring Formation: The type Mint Spring Formation
at Mint Spring Bayou, Vicksburg, Mississippi, as presently 
exposed, is approximately 23 feet thick and is composed of 
light tan to white sandy marl at the top (immediately beneath 
the lowest indurated Glendon Limestone ledge), grading down­
ward into blue-green, fossiliferous, calcareous sand and 
fossiliferous, carbonaceous, sandy clay at the base. The 
contact with the underlying Forest Hill Formation is not 
exposed at the type locality but must be very close to the 
surface as the formation is generally 20 to 25 feet thick in 
the Vicksburg area (see stratigraphic sections, Charts 7 and 
8 in oocket). The contact with the underlying Forest Hill 
is disconformable. The formation becomes more calcareous to 
the east and southeast and wedges out beneath the Marianna 
Formation in southwestern Alabama.
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Marianna Formation: The type section of the Marianna
Limestone is located on the Chipola River at Marianna,
Florida where it is approximately 30 feet thick and composed 
of soft, white to tan limestone with scattered indurated 
zones. The most western extension of the Marianna is in 
Smith Co., Mississippi where it is well exposed in the Smith 
Co. Lime Quarry 2 miles southeast of Sylvarena, Mississippi. 
Here it is 3 to 10 feet thick, depending upon where the contact 
with the Mint Spring is drawn. It thickens to about 6 0 feet 
at St. Stephens Quarry, Alabama, and then thins to 45 feet 
in Sam Smith's Quarry, Jackson Co., Florida about 5 miles 
north of Marianna. The Marianna is typically a soft, yellow 
to bluish-gray, very fossiliferous limestone with scattered 
indurated zones and ledges.
Glendon Formation: The type locality of the Glendon
Formation is at Glendon, Clarke Co., Alabama, a flag station 
on the Southern Railroad about 3 miles southwest of Walker 
Springs. The formation was originally described (Hopkins,
1917; Cooke, 1918) as being 18-20 feet thick and composed 
of hard, cream-colored to buff, semi crystalline limestone 
weathering with irregular tubular cavities. Howe (1942) in 
an investigation of the fauna of the type Glendon stated 
the formation might be slightly greater than 2 5 feet thick.
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At Vicksburg the Glendon is 25 to 30 feet thick and composed 
of alternating layers of hard, light gray limestone and soft, 
light gray, sandy marl. Toward eastern Mississippi the forma­
tion becomes more indurated and thins to about 20 feet. It 
is recognizable in Jackson Co., Florida as a hard, massive 
limestone unit about 10 feet thick.
Byram Formation: The type section of the Byram Formation
is on the west bank of the Pearl River at Old Byram, Hinds 
Co., Mississippi, about 7 miles south of Jackson. Here the 
formation consists of approximately 29 feet of sandy, glau­
conitic marl with impure limestones near the top (see Monroe, 
1954 for the best type Byram section). In the Vicksburg 
vicinity I have not seen the Byram in contact with the Buca­
tunna and can not give a complete thickness for the Byram.
The Byram-Glendon contact is usually sharp but in some 
localities is gradational, the fossiliferous, light gray 
marls and thin, soft limes of the basal Byram grading into 
those of the Glendon. The Byram is typically 25 to 35 feet 
thick and composed of dark, sticky, fossiliferous clay and 
light, very fossiliferous marl. To the east, marls become 
more predominant and the formation becomes thinner. At 
Five Runs Creek, Escambia Co., Alabama, the Byram is a very 
limy, glauconitic Pecten hash approximately 10 feet thick.
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Here the contact with the Glendon is not exposed but McNeil 
(1944) reported he encountered a hard lime ledge in an auger 
hole two feet below the lowest marl exposed. Twelve feet 
of Bucatunna Clay overlies the Byram at this locality and 
is the most eastern exposure of the Bucatunna reported.
Vernon and Puri (1956) reported Byram sediments exposed just 
north of Marianna, Florida. '
Bucatunna Formation: The Bucatunna Formation was named
for approximately 55 feet of fine, mottled sand and dark, 
carbonaceous clay exposed in Buckatunna Creek, Wayne Co., 
Mississippi approximately 7 miles east of Waynesboro (see 
1934 Shreveport Guidebook). In central Mississippi the 
Bucatunna Formation consists of about 50 feet of fine sand 
and clay. The contact with the Byram is grad -cional in most 
cases although in the vicinity of Waynesboro, Mississippi 
(section 13a) the. contact appears disconformable. The Buca­
tunna has been reported (Shreveport Guidebook, p. 8), to 
overlap the Byram, Glendon and Marianna Formations in eastern 
Mississippi. The best exposure of the entire Bucatunna is 
at St. Stephens Quarry, Washington Co., Alabama where it is 
about 27 feet thick and the contact with the underlying Byram 
is gradational. Its upper contact with the Chickasawhay is 
disconformable. The most southeastern extension of the
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Bucatunna Clay known, is at Harts Bridge, Escambia Co., 
Alabama.
Chickasawhay Formation: The Chickasawhay Formation was
named for exposures along the Chickasawhay River in the 
vicinity of Waynesboro, Mississippi. Nowhere is the section 
exposed in its entirety but composite sections indicate the 
unit to be around 30 feet thick and consist of hard, tan, 
fossiliferous limestone and soft, light gray marl and marly 
sand. Units one to 'two feet thick composed almost entirely 
of glauconite and tests of the Foraminifera Amphistegina are 
common in the upper one quarter of the formation. The contact 
with the underlying Bucatunna is everywhere disconformable 
but the nature of the upper contact with the Paynes Hammock 
Formation is less certain. Just south of Hwy. 84 bridge 
over the Chickasawhay River, west of Waynesboro, Mississippi 
(Loc. 14), the Chickasawhay-Paynes Hammock contact appears 
gradational. There is a zone containing abundant Kuphus 
incrassatus below the level where I have placed the 
Chickasawhay-Paynes Hammock contact, but the sediments 
immediately above the zone carry an ostracode fauna identical 
to that below the zone. A faunal change does occur, however, 
about 8 feet above the Kuphus bed in a fairly thick unit of 
dark, sticky clay, but even here the change is rather gradual.
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In a road cut north of Millry, Alabama (Loc. 3) the contact 
is definitely disconformable.. The ostracode fauna of the 
Chickasawhay and Paynes Hammock are closely related and 
appear to reflect environmental rather than temporal dif­
ferences. The Paynes Hammock, although nor formally studied, 
appears to be a shallow water, very near shore, perhaps 
restricted bay deposit.
Stratigraphic Framework
With these general comments in mind an attempt will now 
be made to present a more unified picture of the stratigraphic 
framework so that the faunal considerations discussed later 
may be fitted to it more meaningfully.
The Mint Spring-Marianna lithologic complex represents 
a near shore-off shore interfingering facies relationship.
The Mint Spring Formation is a peripheral deposit of terri­
genous detritus flanking an extensive realm of carbonate 
deposition represented by the Marianna Formation. The facies 
aspect of the two units is clearly illustrated along the out­
crop area from Vicksburg through Jackson into Smith C o., 
Mississippi. The section becomes increasingly calcareous 
from Vicksburg toward Smith Co., but still exhibits arenaceous 
phases. From Smith Co. across southern Alabama toward Marianna
in the panhandle of Florida, the section becomes entirely 
calcareous and possesses hard limestone ledges. At Marianna 
the basal portion of the section is glauconitic but other­
wise almost entirely calcareous. In Wayne Co., Mississippi 
both arenaceous and calcareous aspects are present. At 
Horton’s Mill Creek north of Waynesboro the Marianna is 
entirely calcareous and rests unconformably upon the Forest 
Hill Formation. Eastward toward the Mississippi-Alabama 
line, the arenaceous facies of the Mint Spring is present 
below the Marianna.. At St. Stephens Quarry in Washington Co 
Alabama the arenaceous aspect of the Mint Spring is much 
reduced and the basal portion of the Marianna (Mint Spring) 
is composed of glauconitic, arenaceous, clastic limestone.
The Glendon Formation exhibits the same general litho- 
logic pattern1but is a much thinner and more widespread unit 
At Vicksburg the unit is made up of alternating layers of 
hard, dense limestone and soft, friable marl. However, the 
section becomes calcareous much more rapidly than the Mint 
Spring-Marianna facies as one proceeds southeastward from 
Vicksburg. At Jackson, Mississippi the section is predomi­
nantly calcareous and in Smith Co., the Glendon is composed 
almost entirely of hard, rough (horsebone) limestone. Some 
softer marly lenses are developed in the unit .in Escambia Co
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Alabama, but farther southeast into Florida the formation 
becomes a massive, indurated limestone. In Wayne Co., 
Mississippi, and Clarke and Washington Counties, Alabama, 
the Glendon is generally a well indurated lime and possesses 
only scattered marly lenses. Outside the Vicksburg-Jackson 
area, the Glendon is usually too indurated to obtain good 
ostracode faunules.
The Byram is conformable with the underlying Glendon 
and again exhibits the same tendency toward the arenaceous- 
argillaceous and calcareous facies relationship described 
above. In the Byram, however, the arenaceous-argillaceous 
phase is much more predominant and extends much farther 
south than it does in the underlying units. In the Vicks­
burg and Jackson areas and at St. Stephens Quarry, the 
Byram is a glauconitic, sandy marl with argillaceous layers 
and is conformable with the overlying Bucatunna Formation.
The situation'in Wayne Co., Mississippi appears to be some­
what anomalous. Here the Bucatunna Formation cuts into the 
Byram, which is thinner than normal, and according to the 
writers of the Shreveport Guidebook (19-34) and McNeil (1944) 
overlaps sediments from the Byram to the Marianna Formations. 
To the southeast near Castleberry, Conecuh Co., Alabama, the 
Byram is still predominantly arenaceous and argillaceous,
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but at Harts Bridge, Covington Co., Alabama, - approximately 
40 miles to the southeast, the formation is largely cal­
careous. Vernon and Puri (1956) reported a thin clayey 
unit north of Marianna which they call the Byram, and McNeil 
(1944) reported that possibly the Byram is present in Walton 
Co ., Florida.
The Bucatunna Formation is, for the most part, a thick 
nonmarine, transgressive unit. The contact with the Byram 
is conformable except in those instances already mentioned. 
Generally the Bucatunna carries marine fossils only in its 
lower portion where it is transitional with the Byram. The 
section just north of Mexia, Alabama (Loc. 44), may be an 
exception. Here there is a fossiliferous zone apparently in 
the Bucatunna and separated from the Byram by several feet 
of nonfossiliferous, nonmarine appearing sediment (see Ivey, 
1957). McNeil (o p . c i t ., p. 1332) stated that the Bucatunna 
is fossiliferous only at the top. However, I have never- 
found this to be the case. I have observed blue, fossili­
ferous marl units below the last resistant lime ledge in the 
Chickasawhay which may have been mistaken for upper Buca­
tunna sediments but which most definitely belong to the
Chickasawhay Formation. The Bucatunna is also well developed
in Smith and Jasper Counties, Mississippi (McNeil, _op. c i t .).
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The Chickasawhay was studied in only a limited area in 
eastern Mississippi and western Alabama where the formation 
consists of alternating layers of dense, fossiliferous lime­
stone and soft arenaceous marl. The microfauna is generally 
extremely well preserved. The formation becomes much more 
calcareous in western Alabama. McNeil (op. c i t .) reported 
the Chickasawhay in Jasper Co., Mississippi and just south 
of McGowan's Bridge over the Conecuh River in Escambia Co., 
Alabama where the formation is largely altered to dolomite. 
McNeil stated that at this locality the Byram lies immediately 
beneath the Chickasawhay with the Bucatunna missing. Vernon 
(1942, p. 56) suggested that the Chickasawhay, along with the 
Byram and Glendon Formations may be correlative with the 
Suwannee Limestone of Florida.
The lithologies of the various formations discussed 
above in conjunction with their geographic distribution and 
stratigraphic relationships suggest the following overall 
depositional picture. The Mint Spring-Marianna facies 
relationship is the result of a northward advancing deposi­
tional realm which extended from north of Vicksburg south­
eastward an undetermined distance into Florida. This 
depositional complex attained its maximum northern advance 
in late Marianna and early Glendon time. Fine to coarse
sand and sandy marl were being deposited around the perimeter 
of the depositional province, and graded southward, or sea­
ward, into arenaceous, glauconitic carbonates and eventually 
into pure carbonates. The peripheral terrigenous deposits 
of the Mint Spring Formation represent the same amount of 
geologic time as does its seaward counterpart the Marianna. 
McNeil (op. c i t ., p. 1329) considered the Mint Spring to be 
correlative with only the lower portion of the Marianna; 
however, field relationships and faunal considerations indi­
cate otherwise. It is not known how far north the deposi­
tional realm extended, but the quantity of coarse arenaceous 
material in the Mint Spring at Vicksburg suggests that pos­
sibly the northern boundary was not too much farther to the 
north. The small amount of sand in sediments exposed in south­
east Mississippi and southwest Alabama suggests that either 
the northern border of the realm was farther north, relative 
to the Vicksburg section, or the border may have been close 
but only limited amounts of arenaceous material were being 
supplied. The considerable thicknesses of Marianna sedi­
ments in the area suggest the first alternative to be more 
nearly correct.
The Glendon Limestone is the most widespread and dis­
tinctive lithologic unit in the Vicksburgian Stage. It was
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deposited without hiatus on the Marianna and Mint Spring facies 
complex, and represents carbonate deposition in a shoaling sea 
that was retreating to the south.
The Byram was deposited conformably on the Glendon in 
advance of a delta-like apron of nonmarine sediments repre­
sented by the Bucatunna Formation. Down dip, or southward, 
the Bucatunna wedges out and the Byram becomes calcareous 
and is perhaps correlative with part of the Suwannee Lime­
stone of Florida (Vernon, 1942).
The Chickasawhay Formation was deposited disconformably 
upon the Bucatunna and represents a reinvasion of the sea 
over a previously terrestrial province. As discussed in 
the section on biostratigraphy, the sedimentational and 
faunal discontinuities between the Bucatunna and Chickasawhay 
Formations represent a considerable amount of time.
To the south in Florida the entire sequence of sedi­
ments as discussed above becomes calcareous and is probably 
represented by essentially continuous sedimentation.
BIOSTRATIGRAPHY
Of the 68 species of ostracodes found in the Vicks- 
burgian and Chickasawhay sediments, 20 are restricted to 
Chickasawhay or younger sediments, 38 to Vi,cksburgian or 
older sediments and 10 are common to both units. Stated 
in a different manner, the ranges of 83 per-cent of the taxa 
observed either begin or end at the Bucatunna-Chickasawhay 
boundary. This is a significant faunal break and one of 
greater magnitude than reported by Deboo (1965) between 
the Pachuta and Shubuta formations (Jacksonian-Vicksburgian 
boundary). The species which define this faunal discontinuity 
are easily recognized and the break is readily picked (see 
chart 1).
Table 1 below lists the number of species occurring 
in each formation and the number common between them. Simp­
son's coefficient of faunal resemblance (Simpson, 1960; 
Cheetham and Deboo, 1963; Deboo, 1965), is given in order 
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SIMPSON'S COEFFICIENT x 100N 1
Deboo (1965) established a biostratigraphic unit which 
he named the Lepidocyclina mantelli (Morton) zone and which 
was constituted by the Mint Spring and Marianna Formations. 
He designated St. Stephens Quarry, Alabama as the type 
locality. The zone is based upon two criteria; restriction 
of certain species of ostracodes and foraminifera to the 
zone and a faunal dissimilarity with underlying sediments as 
indicated by Simpson's correlation coefficient. He lists 
the following species of ostracodes as being restricted to 
the zone:
Hemicythere kniffeni Jugosocythereis vicksburgensis
Paracypris rosefieldensis Propontocypris mississippiensis
Ambocythere n. sp. 1
Inspection of his occurrence charts reveals that 
Hemicythere kniffeni (Aurila of this report) occurs in only
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one of the five sections studied and not in the type section. 
Paracypris rosefieldensis is shown to occur as far down as 
the Red Bluff but is not reported from the type locality. 
Ambocythere n. sp. 1 (Phacorhabdotus aracnuqemmatus of this 
report), was found at a single locality v/hich was not the 
type section. I have since found it at the type locality 
but it is rare. ‘ I have observed Juqosocythereis vicksburgensis 
occurring in appreciable numbers throughout Vicksburgian sedi­
ments. Propontocypris mississippiensis, although restricted 
to the zone is not a common species. In addition, Hemicythere 
kniffeni and Paracypris rosefieldensi s have been found in 
sediments above the Marianna.
A Simpson's coefficient of 70 % or less was taken by 
Deboo to indicate low faunal resemblance; moderate resemblance 
is indicated for coefficients between 71 and 85 % and coef­
ficients over 85 % indicate close resemblance. Inspection 
of his data reveals that the base of the Lepidocyclina 
mantelli zone was drawn at a stratigraphic level (base of 
the Mint Spring) where the Simpson's coefficients for 
benthonic foraminifera were 79,' 81, 82, 90, and 80 per-cent 
respectively for the five sections studied. In the text he 
states the correlation coefficient for ostracodes was 71 
per-cent. No correlation coefficients were given for the
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upper boundary between the Marianna and Glendon Formations.
In addition, Howe (1942) has reported Lepidocyclina mantelli 
as occurring in the lower part of the Glendon at its type 
locality. These considerations suggest that the Lepidocyclina 
mantelli zone, as defined by Deboo, is not useful from the 
standpoint of the study of Ostracoda although it does have 
utility under the original definition (see McLean, 1950, 
p. 15).
The Marianna Formation is distinctive, however, in its 
ostracode fauna, but more because of the absence of particular 
species than for the presence of a unique assemblage. 
Clithrocytheridea grigsbyi, Cushmanidea rosefieldensis, 
Cushmanidea vicksburgensis, Cytheromorpha rosefieldensis, 
Konarocythere fiski, Lequminocythereis scarabaeus and 
Haplocytheridea blanpiedi were not found in the Marianna
i
although the taxa are common to abundant both above and 
below the unit. This is an excellent example of environmental 
factors controlling faunal distribution and being responsible 
for faunal differences between units. In this instance the 
differences are caused by changes in sediment type and depth 
of deposition. Alatacythere ivani was found in 15 of the 23 
samples taken from the Marianna and made up 3 to 10 per-cent 
of the fauna, whereas it normally accounted for less than
1 per-cent of the fauna in the rest of the Vicksburgian sedi­
ments and was found in less than half the samples taken.
Krithe hiwanneensis and Trachyleberidea blanpiedi are the 
most characteristic species of the Marianna and together 
normally make up from 15 to 20 per-cent of the fauna. In 
addition Jugosocythereis vicksburgensis is much less abun­
dant in the Marianna than in other Vicksburgian sediments.
The increase in relative abundance of certain species in the 
Marianna in conjunction with the absence of others that nor­
mally are found both above and below the unit, characterizes 
a distinct carbonate biofacies. The faunal differences 
between the Mint Spring and Marianna Formations do not 
reflect differences in time, rather they are attributable 
directly to environmental factors.
The Glendon ostracode fauna is very similar to that found 
in the Mint Spring. There are a few species of rare occur­
rence and minor stratigraphic importance, such as Monoceratina 
wallacei, Cytheropteron qalericulum which occur in the 
Glendon but not in the Mint Spring. Little can be said of 
the nature of the ostracode fauna of the Glendon as developed 
in the more calcareous facies to the southeast because in 
this area it is too indurated to give good microfossil assem­
blages. It is possible that a faunal relationship exists
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in the Glendon similar to that developed in the Mint Spring- 
Marianna sequence. Perhaps further study of the Suwannee 
Limestone of Florida will clarify these points.
The Byram and fossiliferous portion of the basal 
Bucatunna are considered a single biostratigraphic unit as 
their ostracode faunules are- very similar. It is impossible 
to place a boundary within this fossili'f erous zone and it is 
suggested that the boundary between the Byram and Bucatunna 
be drawn at the top of the highest fossiliferous marine 
unit. Chart 1 shows the Byram and basal Bucatunna as a 
single unit. The Byram and basal Bucatunna (here considered 
the upper Byram) contain four species that serve to distin­
guish the unit from older sediments. Of these, Puriana 
elongorugata is the best indicator as it occurs more con­
sistently than the other three. Caudites sp. B (usually 
found in juvenile form), Leguminocythereis verrucosus and 
Actinocythereis woodwardsensis are the other forms restricted 
to the unit. These species, when considered individually, 
occur too sporadically to be useful as stratigraphic markers, 
but when used collectively they become useful because the 
probability of finding at least one of them in a sample is 
high. Very little variation in the Byram fauna was observed 
between samples taken from the northern and southern portions
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of the study area, even though there is a lithologic change.
It should be pointed out that very few samples were taken 
from the southern area of more calcareous sediment and 
faunal differences may exist that were undetected in this 
study.
Twenty four of the 68 species of ostracodes reported in 
this study are restricted to the interval from the base of 
the Mint Spring to the base of the Chickasawhay Formation 
and define a biostratigraphic unit that is faunally relatively 
homogeneous and distinct from older and younger sediments.
This study again confirms that a faunal difference exists 
between the Red Bluff and Mint Spring-Marianna sequence but 
of much lesser magnitude than that which exists between the 
Bucatunna and Chickasawhay Formations.
As mentioned previously, a significant faunal break 
exists between the Chickasawhay and Bucatunna Formations, 
and marks the termination of Vicksburgian sedimentation.
This faunal discontinuity becomes even more striking when 
the taxa which define it are considered individually. Prac­
tically every significant Vicksburgian taxon becomes extinct 
before Chickasawhay sedimentation began, and some of those 
which made the transition.show changes in morphological 
features over those possessed by Vicksburgian representatives.
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Most of this information is contained in charts 1, 2, and 3,
but a few comments will help emphasize its significance.
The three most abundant and consistently occurring Vicksburgian 
species, Jugosocythereis vicksburgensis, Echinocythereis 
j acksonensi s, and Digmocythere russelli die out at the end of 
the Vicksburgian. E_. jacksonensis and D. russelli become 
extinct without issue and J. vicksburgensis probably gave 
rise to the morphologically distinct J. funqosa so prominent 
in Chickasawhay sediments. The Vicksburgian species 
Alatacythere ivani may have been the ancestor to 
Pterygocythereis howei in the Chickasawhay and if so, gross 
changes in morphology were necessary to accomplish the transi­
tion. Aurila kniffeni, rare in the Vicksburgian, was sup­
planted by the abundantly occurring species Aurila saqinata 
in the Chickasawhay. There are other examples but these 
serve to illustrate the following point.
Change in faunal composition across lithologic bounda­
ries is indicative of passage of time and environmental dis­
similarity. Estimates as to the magnitude of these factors 
are always subject to a great deal of criticism because they 
are arrived at almost entirely on a subjective basis. Proba­
bly no two paleontologists would place exactly the same empha­
sis on identical morphological features nor would they derive
the same conclusions regarding what the various changes in 
these features signified. Even if the various interpretations 
are more or less in concert the conclusions are still of a 
relative nature. Nevertheless, such observations do afford 
us an estimate of relative time and allow us to compare one 
hiatus with another. After reviewing the data presented by 
Deboo, and considering the significance of the faunal changes 
between the various units studied in his investigation it 
appears that the „faunal discontinuity between the Bucatunna 
and Chickasawhay Formations is of far greater magnitude than 
for that which he reports as occurring between the Red Bluff 
and Shubuta Formations, or his Eocene-Oligocene boundary.
This is not to imply that the boundary between the Eocene 
and Oligocene Series should be represented by a hiatus of 
major proportions. It also appears to reflect slightly 
greater time significance than does the faunal break between 
the Shubuta and Pachuta Formations, which Deboo states repre­
sents the Jacksonian-Vicksburgian boundary.
It would be fruitless to attempt a placement of the 
Oligocene-Miocene boundary at this time for two reasons.
First, the type localities of the Oligocene and Miocene in 
Europe have not been adequately worked out; and second, 
ostracodes can not generally be used for purposes of inter-
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provincial correlation. In view of the fact that the faunal 
affinities (not formally discussed in this report) between 
the Paynes Hammock and the Chickasawhay Formations, at least 
on the basis of ostracodes, are fairly close it seems logical 
that whatever stratigraphic disposition is made of the Paynes 
Hammock would also be applicable to the Chickasawhay.
Biostratiqraphic Summary
Considering the diversity of sediment types and strati- 
graphic thickness, the ostracode faunal composition of the 
interval from the base of the Mint Spring Formation to the 
base of the Chickasawhay Formation is inordinately homo­
geneous. Faunal differences are, of course, apparent from 
formation to formation but, with the exception of the 
Marianna, they are minor from a temporal and stratigraphic 
viewpoint. The faunal differences are largely- manifest by 
variations in percentage abundance of the various genera 
and species rather than restriction of significant numbers 
of species to any particular unit. These variations do 
afford us a means by which paleoecological interpretations 
can be made. The Mint Spring and Glendon faunas are virtually 
identical but the Marianna represents a distinctive carbonate
biofacies whose faunal content differs from the units above 
and below entirely because of environmental rather than 
temporal factors. The Byram, although its overall faunal 
composition is similar to the Mint Spring and Glendon faunal 
elements, does possess a few species which should be useful 
in distinguishing it from other Vicksburgian sediments.
The most significant faunal discontinuity lies between the 
Bucatunna and Chickasawhay Formations and is taken here as 
marking the top of the Vicksburgian Stage.
PALEOECOLOGY
Introduction
Discussions of the history of ostracode ecology have 
been given by several previous workers, Puri and Hulings 
(1957), Benda and Puri (1962), Curtis (1960), and Benson 
(1959, 1963), and it would serve little purpose <_o reiterate
the information here. There are, however, several comments 
which should be made regarding application of Recent ostra­
code ecological data'to interpretation of ancient environ­
ments, and difficulties encountered in gathering data for such 
application. In addition, organization of ecological data 
and its subsequent use in interpreting the paleoecology of 
the Vicksburgian and Chickasawhay sediments will be outlined 
briefly. Since there are no conspecific representatives of 
Vicksburgian and Chickasawhay ostracodes living today (with 
the possible exception of Aurila amygdala ?), all paleo- 
ecological interpretation has been done at the generic level. 
This of course reduces the. sensitivity of tests but at 
present there is no other recourse.
Ostracode ecological investigations carried out to date
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can be divided into two general categories; one in which a
relatively small area, a bay, lagoon, or portion of a marine
delta, is studied rather intensively, and the other in which
samples are taken randomly from a large area of heterogeneous
environmental composition. Into the first category can be
placed such investigations as those carried out by Swain
(1955), Puri and Hulings (1957), Benson (1959, 1963), and
others. These studies deal with ostracode ecology in areas
where the nature of many of the variables such as tempera- 
1
ture, depth, salinity and sediment type can be determined 
rather accurately and with relative ease. For the most part 
these are very shallow water studies dealing with rather 
restricted and specialized conditions and ones which may 
have only limited expression in ancient sediments. In the 
second category I would place, among others,' the investi­
gations of Sars (1925), Muller (1894), Elofson (1941), 
Tressler (1942), and Wagner (1957). These investigations are 
concerned, more than those -of the first category, with ostra­
codes of relatively deep water. Unfortunately many of the 
forms discussed in the latter studies are unknown outside 
European and North Atlantic areas and consequently the data 
are of limited value elsewhere. In addition, information
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gathered comes from such diverse environmental settings that 
assimilation and comparison is very difficult. What is 
desperately needed is a systematic study of ostracode 
faunas in open marine, normal salinity, deep water environ­
ments from at least 100 to 3,000 feet.
In reviewing the literature of recent ostracode ecology 
and attempting to evaluate the contained data, certain items 
came into focus which, for the sake of future- studies, should 
be mentioned. First, it should be realized that all infor­
mation gathered regarding Rec.ent ostracode ecology will some­
day be employed to decipher past depositional environments. 
Since most of the pre-Miocene sediments contain extremely 
few species which are living today, most interpretations must 
necessarily be made at the generic level. It would be very 
beneficial, from a paleoecological viewpoint, to summarize 
data at the generic level in addition to the usual comments 
of a more specific nature. Depth data are probably the 
easiest bits of information to obtain and yet several eco­
logical studies either fail to give this information or 
treat it inadequately.
It is of the utmost importance to present all data as 
completely as conditions permit. As the minimum essential,
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the position of all collecting stations with their depths, 
sediment types, and observed fauna should be given. This 
is most conveniently done in chart form. Bottom temperature 
and salinity are of course most desirable but often more 
difficult to obtain.
Taxonomy is looked upon b y  some with great disdain; 
however, it must be emphasized that in order to carry out 
informative ecological studies one must work within a reliable 
and meaningful taxonomic framework. This is particularly 
true at the generic level where the classification is more 
artificial. We are now at a point where all future ecological 
endeavors with ostracodes will be of less stature than could 
be realized unless someone with sufficient experience under­
takes a comprehensive taxonomic study of all the important 
Recent forms. Regarding this s u b i c c  Benson (1963, p. 6), 
states:
It is noteworthy that study of the ecology of the 
ostracodes has recently been of more interest 
than investigation of their taxonomic relation­
ships and evolution; this reflects an increased 
need to recognize environmental indicators for 
older sediments. Systematic studies although 
very much needed have become less popular.
Great care must also be taken to distinguish between
life and death assemblages. Failure to do so can result in
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grossly inaccurate information assigned a particular taxon.
Wagner (1957, p. 122) was fully cognizant of this danger and
states: (author's translation)
We have seen in several cases, that the thanat- 
ocenose is composed of a mixture of valves belong­
ing to species of different associations; however, 
it appears that, at times, the thanatocenose can 
more or less represent the biocenose. It is, 
therefore, evident that in ecological studies it 
is generally recommended to include only the 
biocenose.
Curtis (1960) conducted a study concerning the ostracode 
fauna of the east Mississippi delta area in which she used a 
dead assemblage almost exclusively. She based her study on 
the supposition that the distribution of a fauna in sedi­
ments is the product of the environmental factors which 
governed its distribution while' alive and the physical, 
mechanical factors operating on it after death. This is pre­
cisely the premise one must take when undertaking' a paleo- 
ecological investigation. However, we need a yardstick by 
which we may estimate-to what extent a fauna was redistributed 
after death and we can obtain this only by accurately defining 
the habitats of living assemblages.
In Recent studies it is possible to delineate biotopes 
with a fair degree of validity on the basis of sediment type, 
salinity, biological associations and so forth. These biotopes
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may remain extant for considerable lengths of time, one year, 
five years, or even 1,000 years. Relative to geological 
time, however, they are essentially instantaneous glimpses 
of a practically infinite continuium. With passing time the 
borders of biotopes, usually gradational at the outset, may 
be obliterated and their indigenous faunas mixed. This 
phenomenon naturally reduces the precision with which we 
can characterize paleoenvironments. We should expect fairly 
broad overlap of environmental indicators that might well 
have been very strictly controlled ecological entities.
Recent Ecological Data
Charts 4 and 5 give depth ranges for the various genera 
of ostracodes found in this study which have living represen­
tatives. The list of sources is far from complete but it is 
believed that the coverage is comprehensive enough so that 
the inclusion of additional data would not materially alter 
the depth distribution of the genera studied. Muller's 1912 
work was not used because it would have taken too long to 
validate the proper taxonomic assignment of the taxa covered 
in the report. In all cases where illustrations and/or 
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QUADRACYTHERE 6 0 - 8 5 2 8 3 0 - 1 8 0 - 3 0 - 8 5 2 IN C O N C L.
SEMICYTHERURA 0 - 6 6 - 0 - 1 5 0 - 0 -1 5 0 ? — 100
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by the author was checked and reconciled to present taxonomic 
usage. In some cases this was impossible and in these 
instances the taxon was disregarded. A minus (-) in the 
column to the right of a depth entry indicates that according 
to that particular author the form is usually found in less 
than 100 feet of water; a plus (+) means greater than 100 
feet and a circle with a cross (®) indicates a eurybathic 
form.
■For the most part investigators listed on chart 4 
carried out studies in fairly deep water; consequently data 
concerning shallow water distribution were obtained from 
other sources as discussed below. Depth distribution is the 
prime ecological factor considered in this report because it 
is the most unambiguous and consistently reported bit of 
information. Specific salinity information is generally 
lacking in the literature and data regarding sediment type 
are in such various terminologies that informative compila­
tion is impossible. A great purpose would be served if 
Recent ecologists would sit in conference and agree upon a 
set of conventions and rules to follow regarding data assimi­
lation and presentation.
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Data From Other Sources
Benda and Puri (196 2) in an ecological study involving 
ostracodes and foraminifera of the Cape Romono area of Florida 
defined four assemblages corresponding to vaguely defined 
" environments. The assemblages were: open gulf, mangrove
island, lagoonal, and marsh river. The latter two do not 
concern us here as they are not typified by genera found in 
the sediments discussed in this study. The open gulf environ­
ment extends from the seaward side of the mangrove islands 
outward approximately 12 miles where the water depth is only 
about 27 feet. The area is covered with fine to coarse 
shelly quartz sand and the salinity is near normal, 35.5- 
39.8 o/oo. The temperature ranges from 20°C to 31-2°C 
annually. The variability of the factors in this environ­
ment is low. The genera typifying the environment are:
Cytherura
The mangrove environment is characterized by a high 
degree of variability. The depth range is 0 to 6 feet, the 












ranges from 19.6°C to 32.0°C annually. The water is extremely 
turbid and the substrate is varied. Aquatic plant cover is 
abundant. In this environment Actinocythereis, Cytheurura, 
Cytheretta, Loxoconcha, and Puriana are the most abundant 
genera. Actinocythereis, however, is fairly widely distri­
buted in both open-gulf and mangrove island habitats and 
Puriana is more abundant in the open-gulf environment.
’t,
In this study salinity and type of substrate appear to 
be dominant elements controlling faunal distribution while 
depth exerts little or no influence.
Puri and Hulings (1957) recognized two principal ostra- 
code biofacies along the west coast of Florida, a carbonate 
and a clastic one. However, the data, at least at the generic 
level, are so confusingly presented as to be of limited 
value. They stated, however, that Bythocypris and 
Paracytheridea are rare or absent below 47 feet and that 
Bairdia, Pterygocythereis and Cytheretta are more abundant 
in depths greater than 60 feet. This is true at least for 
the Panama City area. They listed other genera with the ones 
above, but as they do not occur in Vicksburgian and Chickasaw- 
hay sediments they are not considered here.
Hulings (1959 abst.) from the study of ostracode assem­
blages taken from the South Atlantic coast between Cape
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Hatteras and Cape Canaveral (Kennedy) and from the Gulf of 
Mexico, established several depth zones as follows:
South Atlantic
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These zones are based upon the mo
genera rather than on complete ge












ion of deep water forms by
Hulings, Tressler (1942) studied the ostracode.faunas in 11
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deep water cores from the North Atlantic and reported 
Bythocypris, Bairdia, Krithe, Echinocythereis, Pteryqocytherei s? 
(Cythereis jonesii Baird) and Cytheropteron occurring in water 
over 10,000 feet deep. Eucythere was observed at a depth of 
6,420 feet. There is always the possibility with dead assem­
blages that they are misplaced from shallower environments 
but the above information is more or less in agreement with 
other sources.
Swain (1955) investigated the ostracode'ecology of San 
Antonio Bay and concentrated his study for the most part on 
very shallow water (less than 60 feet), closed bay forms.
His data are in keeping with those of other workers dealing 
with similar environments and will not be discussed here.
I have attempted to extract the more salient pieces of 
information from Recent ecological data presented up to this 
point and summarize them in the following section. Data 
concerning Clithroeytheridea are very meager but seem to 
indicate that the form is, ecologically, very similar to 





Generally less than 100 feet but reported from over 
300'. Usually open lagoon or bay form, commonly near 
shore but variable, normal salinity. (few feet-over 300')
ARGILLOECIA
Predominantly greater than 100'. Open marine, steno- 
haline. (few feet to over 2,500')
AURILA
Predominantly less than 100'. May be ecologically 
similar to Hemicythere. Euryhaline, abundant in 
lagoonal and restricted bay environments, also in open 
m a r i n e . (0-150')
BAIRDIDS
Eurybathic, (Bairdia & Bairdoppilata) of little 
ecologic value at generic level. (0- over 10,000')
BUNTONTA
Data insufficient for reliable judgement but thus far 
indicate moderate depths, normal marine conditions.
BYTHQCYPRIS
Normally greater than 100' but may be eurybathic, has 
been reported as being common less than 50'. Normal 
salinity, open circulation. (few feet - over 10,000')
CAUDITES
Normally less than 100'. Has been found in rocky 
intertidal pools, normal salinity ?, open marine 
circulation, never abundant, data meager. (0-120')
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CUSHMANIDEA
Normally less than 100' but reported from over 200'. 
Usually open bay,.lagoonal, normal salinity. (few 
feet - over 200')
CYTHERELLIDS
Eurybathic (Cytherella & Cytherelloidea) , of little 
ecological value at generic level. Van Morkhoven 
(1963), states Cytherelloidea is shallow, warm water 
form. Kornicker (1963), reports from 2,000m.
CYTHERETTA
Normally less than 100', abdn. 50-100'. Normal 
salinity, open gulf or bay environment. May prefer 
clastic substrate, may be good midrange indicator.
(few feet - over 300')
CYTHEROMORPHA
Normally less than 100'. May be very shallow, eury- 
haline, closed circulation to open marine. Usually 
near shore, restricted circulation. (0-90')
CYTHEROPTERON
Predominantly greater than 100', normally very deep 
water form. Open marine conditions. (few feet - over 
15,000')
CYTHERURA
Most abundant less than 100'. Usually near shore, 
euryhaline^ closed circulation to open marine.
May occur at considerable depths (0 - 6,000')
ECHINOCYTHEREIS
Predominantly greater than 100', not reported shallower 
than 60' in Gulf Coast province. May prove good marker 
for d e p t h s •greater than 100'. Stenohaline, normal 
marine. (few feet - 10,000')
EUCYTHERE
Eurybathic, of little ecological value at generic 
level. (few feet - over 6,000')
EUCYTHERURA
Greater than 100' ?, data meager. Van Morlhoven 
(1963), states mostly deeper than 50m. and reported 
from over 4,500' (60' - over 4,500')
HAPLOCYTHERIDEA .
Less than 100' may be very near shore, euryhaline, 
close circulation to open marine conditions. May 
prove excellent indicator for less than 200'.
(0 - greater than 200')
HEMICYTHERURA
Probably eurybathic, reported from 0 to over 580'. 
Van Morkhoven (o p . c i t .), states is epi-neritic. 
Normal salinity, open marine. Data meager.
KRITHE
- Predominantly greater than 100'. Good indicator of 
deep water, stenohaline, open marine. (30’ - over 
10,000')
LEGUMINO CYTHEREIS
Data thus far indicate normal marine, moderate depth 
(30' - 180')
LOXOCONCHA
Eurybathic, euryhaline. Of little ecological value' 
generic level. (0 - over 1,000')
LOXOCORNICULUM




Data meager but probably most abdn. less than 100'.
Brady (1911) reports it at 70m., and Muller (1894) 
from the littoral zone.
PARACYPRIS
Eurybathic, but probably more common greater than 100'. 
Open marine, normal salinity. Van Morkhoven (op. c i t .) 
lists as infra-neritic to bathyal. (0 - over 1,000')
PARACYTHERIDEA
Normally less than 100'. Lagoonal, restricted circu­
lation to open marine, somewhat euryhaline. (few feet - 
over 200' )
PTERYGOCYTHEREIS
Eurybathic ?, but data suggest more abdn. 50' - 200'. 
Normal salinity, open marine. (few feet - over 750'). 
Tressler (1942, p. 101, reports from over 10,000' - 
Cythereis jonesii Baird, no illustration.)
PURIANA
Normally less than 100', lagoonal to open marine, 
normal salinity. (few feet - over 200')
QUADRACYTHERE
Data unreliable, reported from 30' to 850', normal 
marine conditions.
SEMICYTHERURA - '
Usually: less than 100' much like Cytherura but may be 
restricted to shallower water. Euryhaline, eurytherma.l, 
closed lagoon to open marine (0 - 150')
XESTOLEBERIS
Eurybathic, euryhaline, littoral tide pools, lagoonal, 
open marine (0 - over 10,000')
Paleoecological Interpretation
With the previously discussed recent ecological data in 
mind a conservative interpretation of the environmental con­
ditions that existed during the deposition of Vicksburgian 
and Chickasawhay sediments can be made. When speaking of 
Vicksburgian sediments in this study I am referring to the 
Mint Spring, Marianna, Glendon, Byram, and Bucatunna For­
mations. The Shubuta, Red Bluff, and Forest Hill Formations 
also belong to the Vicksburgian Stage but are not considered 
he r e .
In as much as Argilloecia, Cytheretta, Cushmanidea, 
Echinocythereis, Krithe, Paracypris, and Pterygocythereis 
occur, sometimes abundantly, in the sediments under con­
sideration it seems certain that we are dealing with an 
assemblage from a normal marine environment. However, this 
observation can be modified considerably.
From charts 1, 3, and 6 it can be seen that the follow-
ing genera are rare or absent in the Chickasawhay but present 











G E N E R I C  P E R C E N T A G E S  O F
OTHERS
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7 7 7 ] 7 7 7 7 7 7 1 7 7 1 7 8 7 5 7 5 7 7 7 7 7 7 J
ACTINOCYTHEREIS 41 18 7 22 26 8 10 6 1 2 2 3 4 27 8 10 _6_ 2_ J
ALATACYTHERE 3 2 10 3 2 3 3 2 3
ARGILLOECIA 4 2 3 3 _5
AURILA
BAIRDIDS 2 1 3 13 3 6 3 9 8 12 12 10 14 4 15 11 8 2 J_ 1_J
BUNTONIA 7 2 2 5 2 1 3
BYTHOCYPRIS 7 6 8 14 10 6 11 16 21 4 7 3 15 14 9 18 18 13 15 7 14 6 9 8 6 24 1 1 E
CLITHROCYTHERIDEA 10 4 8 1 8 2 3 8 8
r
CUSHMANIDEA 5 21 3 4 3 3 5 _ 2_ \±




CYTHEROMORPHA 1 5 2 3 3
CYTHERURIDS 2 __ E
DIGMOCYTHERE 2 4 10 4 7 7 3 6 8 12 6 8 9 9 3 3 6 11 8 4 25 16 5 6 4 15 i
ECHINOCYTHEREIS 2 4 10 11 17 13 14 13 15 14 15 2 7 12 14 12 13 18 13 14 17 18 12 12 18 22 10 J
EUCYTHERE 2 2 3 7 5 2 2 2 3 1 2 4 (
EUCYTHERURA 5
HAPLOCYTHERIDEA 14 7 1 1 7: 10 4
JUGOSOCYTHEREIS 7 15 11 6 15 9 3 2 3 2 3 1 3 1 6 38, 18 12 13 1
KONAROCYTHERE 1
—j
KRITHE 6 9 12 13 2 B 15 11 3 9 7 6 10 9 4 2 i
LEGUMINOCYTHEREIS 11 5 1
LOXOCONCHA 3 7 2 5 1 3 ‘
MONOCERATINA 1
OCCULTOCYTHEREIS 4 8 2 3 10
PARACYPRIS 1
PARACYTHERIDEA 4 8 2 3 4 5 3 1 9 1 6
PTERYGOCYTHEREIS
TRACHYLEBERIDEA 6 2 10 4 11 8 15 16 44 22 19 19 17 10 3 4 2 T j4_
XESTOLEBERIS 10 2








































































F O R M A T I O N M. SPRING MARIANNA GLEND
CHART 3
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Of these, Argilloecia, Echinocythereis, Krithe, and Para- 
cypris are typically deep water forms (greater than 100'). 
Data on Buntonia and Occultocythereis are too meager to allow 
defensible statements regarding habitat, and Digmocythere and 
Trachyleberidea are extinct. Puriana is most common in less 
than 100 feet of water.
Conversely, there are several genera that occur in the 
Chickasawhay than are rare or absent in the Vicksburgian; 
these are: Aurila, Cytheretta, Quadracythere, Hemicytherura,
and Pterygocythereis. Of these Aurila, Cytheretta, 
Pterygocythereis, and perhaps Hemicytherura are indicators 
of water usually less than 100 feet deep, but not extremely 
shallow. Perhaps a good estimate would be from 50 to 100 
feet. Of the three genera, Aurila, Cytheretta, and 
Pterygocythereis, the latter two are the deeper forms while 
Aurila may occur abundantly in very shallow water. The 
association of these three suggests that Auri1a does not 
occupy the shallowest part of its depth range in this case. 
The environmental affinities of Quadracythere are uncertain. 
In the Recent, Aurila is euryhaline, but Pterygocythereis and 
Cytheretta are stenohaline, normal marine forms. They also 
occur more abundantly in open gulf conditions. The fact
that the cytherurids (Cytherura and Semicytherura) usually 
make up less than 1 per-cent of the fauna suggests further 
that normal marine conditions existed. However, the 
presence of Cytheromorpha in appreciable numbers would tend 
to countermand this opinion were it not for the preponderance 
of evidence to the contrary. It can also be seen from 
chart 6 that Haplocytheridea, a shallow water form occurs 
more consistently and in greater numbers in Chickasawhay 
than Vicksburgian sediments. The ubiquitous occurrence of 
Actinocythereis and Paracytheridea further indicates normal 
salinity conditions and suggests that maximum depth of sedi­
mentation could not have exceeded 200 to 300 feet for any 
of the sediments covered in this study. One other genus not 
previously mentioned which limits sedimentation to approxi­
mately this range is Cushmanidea. As expected from Recent 
data the bairdids and cytherellida along with Bythocypris, 
Loxoconcha, and Xestoleberis occur indiscriminately.
Within the Vicksburgian sequence some environmental 
controlled faunal differences can be ascertained. The 
most obvious one occurs in the Marianna. Inspection of 
charts 1, 3 & 6 reveal several genera common to the rest of











At the same time other genera which normally make up a small 
portion of the fauna in other Vicksburgian sediments become 
common'or abundant in the Marianna. These are:
It would appear that the faunal differences indicate 
that the Marianna was deposited in deeper water (1001- 
2 5 0 ’) than other Vicksburgian sediments. It is also possible 
that the differences are attributable to the fact that the 
Marianna sediments are exclusively carbonates. However,
the Glendon is largely calcareous and carries a fauna gaore 
nearly like the rest of the vicksburgian, particularly like 
the Mint Spring. This lends support to the opinion that the
Marianna reflects deposition in deeper water.
The Glendon ostracode fauna reflects deposition in 
water of about the same depth as that indicated for the Mint 
Spring, 7 5 1 to 150'. However, the fauna is not as distinctive 
as the faunas from the Byram and Marianna and the paleo-







faunal elements of the Glendon are Actinocythereis, Bytho- 
cypris, Cushmanidea, cytherellids, Digmocythere, 
Echinocythereis, Eucythere, Jugosocythereis and, to a lesser 
extent, Paracytheridea. All are open marine, normal salinity 
forms and Actinocythereis, Cushmanidea, and Paracytheridea 
are normally more abundant in water less than 200 feet deep. 
In addition Argilloecia, Krithe and Paracypris make up a 
very small portion of the fauna. Temperature and salinity 
conditions were like those which existed during deposition 
of Marianna sediments.
In so far as depth of deposition is concerned the Mint 
Spring is very similar to the Glendon. Both contain approxi­
mately the same faunal elements in about the same relative 
abundances. The Mint Spring fauna, however, seems to illus­
trate more clearly increasing depositional depth in a down 
dip (southeast) direction; samples 22-1, 22-2, and 22-3 from
the Bradon quarry being distinctive in this regard. In 
these samples the typically deep water forms Paracypris, 
Krithe, and Echinocythereis increase in abundance while 
there is a concomitant decrease in the abundance of such 
shallow water forms as Cytheromorpha, Leguminocythereis, 
Haplocytheridea, and Clithrocytheridea. This is to be
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expected as the Mint Spring grades into the Marianna which 
definitely represents deeper deposition.
In addition to the obvious faunal differences in the 
Marianna there is a subtle change in the faunal character 
of the Byram sediments. Haplocytheridea and Cytheromorpha 
are more abundant in the Byram than in other Vicksburgian 
deposits. In addition Puriana, although never abundant, has 
been observed only in the Byram and basal Bucatunna. Con­
comitantly, the abundance of Argilloecia, Paracypris, and 
Krithe (deep water forms), decreases in the Byram. These 
faunal changes suggest that, the Byram represents shallower 
water (60 to 100 feet) sediments than other Vicksburgian 
deposits. Then too, the differences may be entirely within 
the realm of expectable variation or attributable to one or 
a combination of environmental factors other than depth. 
Depth per se (bathymetric pressure) may not exert any 
influence upon the distribution of taxa, rather those fac­
tors, often difficult or impossible to determine, attendant 
upon depth change may be the ultimate controlling factors 
(Benson, 1959). Until these presently nebulous factors are 
better understood, depth is the best criterion for charac­
terizing fossil assemblages. The sediments themselves also
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suggest the Byram is a fairly shallow water deposit. Most 
of the contained shell material, of which there is con­
siderable quantity, is worn and rounded as if rolled and 
abraded by wave action. Of the foraminifera, miliolids are 
by far the largest representative group, again indicating 
relatively shallow water deposition.
In addition, the stratigraphic and faunal relationships 
of the Byram with the overlying Bucatunna further suggest 
shallow water deposition. Sixty feet is taken as the minimum 
depth because Echinocythereis has not been found shallower 
than 60 feet in the Gulf Coast province. I have, however, 
seen representatives of this genus in the H. V. Howe collec­
tion taken from water 6 to 20 feet deep in the Colville 
Delta of Alaska.
As discussed in the section on stratigraphy, the Byram- 
Bucatunna contact reflects a gradual marine-nonmarine 
transition in most instances. Where the contact is 
transitional the stratigraphically highest fossiliferous 
samples taken usually indicate deposition in shallower water 
than those taken lower in the section. Sample 44-1 from 
the upper Byram or basal Bucatunna at Mexia, Alabama is the 
best example. In this sample Semicytherura and Cytheromorpha,
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two predominantly shallow water forms, make up 11 per-cent 
of the fauna. Haplocytheridea, another shallow water form, 
is abundant whereas deep water forms such as Krithe, Paracypris, 
and Argilloecia are absent. Further, Echinocythereis makes 
up only three per-cent of the assemblage while it normally 
accounts for 15 to 20 per-cent.
Paleoecoloqical Summary
The Chickasawhay sediments were deposited in water 50 
to 100 feet deep in an open gulf province. The salinity 
was normal (approximately 35o/oo) and was fairly constant. 
Estimation of the temperature range is extremely hazardous 
but it was probably 20°C to 30°C. Benda and Puri (1962, 
p. 313) reported a temperature range of 20°C to 31.2°C' for a 
similar open gulf assemblage in the Cape Romona area of 
Florida. Judging from the great number of specimens per 
unit volume of sediment (visual estimate), sedimentation 
was relatively slow, but constant and the water was clear. 
Agitation was gentle.
The Mint Spring Formation in western Mississippi was 
deposited in an open marine relatively near shore environ­
ment in water from 7 5 to 100 feet deep. Sediment during
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the early depositional phase consisted of fine sand and 
silt which were replaced by more calcareous material during 
later phases of deposition. Toward the east, the Mint 
Spring ostracode fauna and sediments reflect deposition in 
increasingly deeper water, possibly as deep as 150 feet.
From central Mississippi eastward into western Alabama the 
Mint Spring Formation thins rapidly and interfingers with 
the Marianna.
The Marianna Formation represents the deepest deposition 
of all Vicksburgian sediments. The ostracode fauna suggests 
deposition in an open gulf, normal salinity environment.
Water temperature ranged from 20°C to 30°C and depth from 
100 to at least 250 feet, and was probably deeper than 200 
feet the majority of the time.
The Glendon is a shallower water deposit than the 
Marianna, probably being deposited in water from 75 to 
150 feet deep. Conditions of temperature and salinity 
were similar to those which existed during deposition of 
Marianna sediments.
The Byram and fossiliferous portion of the basal 
Bucatunna may be properly regarded as a single ecological 
unit. The sediments of the unit were deposited near shore
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in water from 60 to 100 feet deep (possibly shallower in 
late depositional phases). The character of the sediments 
suggests there were periods of fairly vigorous water agi­
tation followed by relatively calm periods, during which 
fine silt and mud were deposited. This is particularly true 
of the upper portion of the unit.
I should emphasize that the depositional depth ranges 
given for the lithologic units (fig. 3) are intended as 
averages rather than absolute limits. An example will per­
haps illustrate the point. For the Byram Formation the 
minimum depth of deposition was given as 60' primarily because 
of the occurrence of Echinocythereis- which has not been found 
shallower than 60' in Recent Gulf Coast environments. Field 
evidence, however, indicates the upper Byram and lower 
Bucatunna are transitional marine-nonmarine units with, in 
many instances, no apparent break in sedimentation. Under 
these conditions it is logical to assume that marine deposi­
tion was going on in water less than 60 feet deep. With 
this in mind one is almost compelled to conclude that the 
species of Echinocytheris extant during Byram time, although 
more abundant in deeper water, could have existed in.much 
shallower water.
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There may be another possibility, however, that incor­
porates the concepts of biocenose versus thanatocenose and 
disruption of biotopic borders by transgressive and regres­
sive deposition. I think we may assume that normal marine 
conditions existed in front of the transgressive wedge of 
terrigenous detritus represented by Bucatunna sediments, 
and furthermore that the marine realm was occupied by dif­
ferent, and perhaps distinct, assemblages of ostracodes 
with their distributions controlled by a host of factors 
but best characterized by depth. We can envision then a 
marine province with perhaps shallow, midrange, and deep 
water faunal assemblages. As seaward transgression pro­
gresses, shallow water forms are forced into habitats formerly 
occupied by  midrange and deep water forms with the result 
that a thanatocenose is formed which is not indicative of 
the original biocenose. This could be equally true of 
regressive depositional sequences as indicated, for example, 
by the upper Bucatunna-Chickasawhay sediments, except in 
this case the transition from nonmarine to marine conditions 
was abrupt rather than transitional.
SYSTEMATICS 
Preface to Systematics
The synonymies listed in the section on systematics 
are incomplete in the sense that reference is not made to 
every instance a taxon has appeared in print, rather the 
history of the name of the taxon has been documented. 
Representatives of the genera Cytherella, Cytherelloidea, 
Bairdia, and Bairdoppilata are not treated specifically 
although they are considered generically for paleoecological 
interpretations. All type material is deposited in the 
H. V. Howe collection, Louisiana State University, Baton 
Rouge, Louisiana, and a reference collection has been given 
the Mississippi Geological Survey, Jackson, Mississippi.
Systematic Descriptions and Discussions
Subclass OSTRACODA Latreille, 1806 
Order P0D0C0PIDA Muller, 1894 
Suborder P0D0C0PINA Sars, 1866 
Superfamily BAIRDIACEA Sars, 1888 
Family BAIRDIIDAE Sars, 1888 
Genus B^THOCYPRIS Brady, 1880 
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Bythocypris gibsonensis (Howe & Chambers)
Plate I, figs. 3, 4.
Bythocypris ? gibsonensis Howe & Chambers 1935, La. Geol. 
Survey Bull., No. 5, p. 9, pi. 3, fig. 10, pi. 4, 
fig. 3.
Erythrocypris rosefieldensis Howe & Law, 1936, La. Geol. 
Survey Bull., No. 7, p. 24, pi. 1, figs. 30-33, 
(Juvenile of B. gibsonensis).
Bythocypris gibsonensis (Howe & Chambers).-Howe, 1942,
Jour, of Pal., v. 16, p. 270.
Material: Several hundred specimens. Figured specimens 
HVH 795 3 and 7 954.
Occurrence: This is one of the ubiquitous species.which
occurs throughout Vicksburgian and Chickasawhay sediments. 
Remarks: The species appears to be unaffected by sediment
type, probably being euryvalent and consequently of little 
value for paleoecological interpretations. Specimens from 
the Chickasawhay are smaller than Vicksburgian representa­
tives but otherwise the two forms appear identical.
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Bythocypris ? obovata n . s p .
Plate I, figs. 6-8
Cytherideis sp . Howe & Law, 1936, La. Geol. Survey Bull.,
No. 7, p. 69, pi. 4, fig. 29, pi. 5, fig. 30 
Etymology: From the Latin ob meaning toward and ovatus
meaning ovate.
Material: 20 specimens. Holotype 7956, length .92mm.,
width .38mm., Paratype 7957, length .88mm., width .39mm.
Type Locality: Mint Spring Formation sample 23-4.
Diagnosis: A species of Bythocypris ? with anterior and
posterior ends nearly equally rounded. Marginal pore canals 
numerous and variable, with posterior vestibule much smaller 
than anterior one.
Description: Carapace medium large, cylindrical, ovoid in
lateral view, subcircular in dorsal view. Dorsal margin 
gently arched, posterior dorsal margin sloping more sharply 
than antero-dorsal margin. Anterior and posterior margins 
evenly and almost equally rounded. Ventral margin with 
slight, broad concavity at mid carapace. Posterior portion 
of carapace more inflated than anterior. Surface of carapace 
smooth. Left valve overlaps right slightly along dorsal 
margin, more noticeably at anterior cardinal angle. Dorsal
margin of left valve slightly extended forming an overhang 
with shallow groove below, into which fits dorsal margin of 
right valve in tongue and groove fashion. Inner margin 
and line of concrescence coincident in mid-ventral portion 
of carapace but diverging greatly at extremities to form 
large anterior and small posterior vestibules. Anterior 
line of concrescence variable, may be scalloped. Radial pore 
canals in mid-ventral area usually less numerous than at 
extremities, are fairly straight and occur singly. Anterior 
radials numerous, straight to slightly wavy and occur singly 
or in groups of three to six and originate from indentations 
which project toward the venter from the line of concrescence. 
Posterior radials fewer, with greater tendency to occur 
singly. Muscle scars a central group of eight to ten, sub- 
circular to elliptical in shape. Morphological characters 
constant except for variability of radial pore canals. Molts 
have same shape as adults but marginal areas not as broad 
nor vestibules as well developed.
Remarks: This species can be readily distinguished from
Bythocypris gibsonensis by its ovoid shape and small posterior 
vestibule. The species is tentatively placed in the genus 
Bythocypris because of the difference in relative size of
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anterior and posterior vestibules.
Occurrence: Found rarely in the Mint Spring and Glendon
Formations but more commonly in the Byram although never 
abundant at any horizon.
Superfamily CYPRIDACEA Baird, 1845 
Family PARACYPRIDIDAE Sars, 1923 - 
Genus PARACYPRIS Sars, 1866
Paracypris rosefieldensis Howe & Law 
Plate I, figs. 1, 2.
Paracypris rosefieldensis Howe & Law, 1936, La. Geol.
Survey Bull., No. 7, p. 30, p i . 3, figs. 9-11.
Material: Several hundred specimens. Figured specimens
HVH 7951 and 7952
Occurrence: Common in the Vicksburgian but not found above
or below.
Remarks: Howe and Law (1936, p. 30), in describing this species
state that the hinge of the right valve bears a median groove. 
However, the left valve overlaps the right and consequently 
the left valve should possess the groove, which inspection of 
the type shows to be the case. This species obtains its maxi­
mum development in size and quantity in calcareous sediments.
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Family PONTOCYPRIDIDAE Muller, 18 94 
Genus ARGILLOECIA Sars, 1866
Arqilloecia hiwanneensis Howe & Lea 
Plate I, figs. 11, 12.
Arqilloecia hiwanneensis Howe & Lea, 1936, La. Geol.
Survey Bull., No. 7, p. 25, pi. 1, figs. 25-29.
Material: Over 100 specimens. Figured specimens
HVH 7 96 0 and 7 961.
Occurrence: Occurs irregularly but at times abundantly
in the Vicksburgian but was not found in the Chickasawhay. 
Remarks: This species seems particularly subject to environ­
mental influences, apparently attaining its maximum develop­
ment in calcareous sediments such as those of the Marianna.
In calcareous sediments the form may account for as much as 
five per-cent of the total fauna. This percentage is low but 
considering the paucity of the form in other sediment types 
it becomes impressive.
Genus PROPONTOCYPRIS Sylvester-Bradley, 1947
Propontocypris mississippiensis (Howe & Law)
Plate I, figs. 9, 10.
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Pontocypris ? mississippiensis Howe & Law, 1936, La. Geol.
Survey Bull., No. 7, p. 23, pi. 1, figs. 22-24.
Material: 20 specimens. Figured specimens HVH 7958 and
7959.
Occurrence: Found only in the Mint Spring and Marianna but
it is not common.
Remarks: The molts of Propontocypris mississippiensis
and Bythocypris gibsonensis can not be distinguished apart 
and consequently the former species may be more abundant than 
it appears, as it may sometimes be represented solely by 
molts.
Superfamily CYTHERACEA Baird, 1850 
Family BRACHYCYTHERIDAE Puri, 1954 
Genus ALATACYTHERE Murray and Hussey, 1942
Alatacythere ivani Howe 
Plate II, figs. 1, 2
Cythereis (Pterygocythereis? ) alexanderi Howe & Law, 1936,
La. Geol. Survey Bull., No. 7, p. 42, pi. 4, fig. 23, 
pi. 5, fig. 5.
Not Cythereis alexanderi Morrow, 1934, Jour, of Pal., v. 8, 
p. 203, pi. 31, figs. 14a-c.
7 2
Alatacythere alexanderi (Howe & Law).-Murray and Hussey,
Jour, of Pal., v. 16, p. 171, pi. 27, figs. 10, 11,
text fig. 1, figs. 2, 10.
Alatacythere ivani Howe, 1951, Jour, of Pal., v. 25, p. 538. 
(New Name)
Material: Over 100 specimens. Figured specimens HVH 7962
and 7 963.
Occurrence: Found in all formations of the Vicksburgian
Stage and is more abundant in the more calcareous sediments, 
particularly in the Marianna. Does not occur in the 
Chickasawhay.
Remarks: A-., ivani is very likely the ancestor of
Pterygocythereis howei. The only difference between the two 
genera is the occurrence of a crenulate blade-like posterior 
tooth in Alatacythere in contrast with the typical smooth, 
knob-like posterior tooth in Pterygocythereis. However, in 
specimens of _P. howei from Chickasawhay sediments the posterior 
tooth is sometimes faintly lobed, remini scent.of Alatacythere.
P . howei inturn, may have given rise to P. americana (Ulrich 
& Bassler).- Malkin which occurrs in younger Miocene sediments.
Genus DIGMOCYTHERE Mandelstam, 1958
Diqmocythere russelli (Howe & Lea)
Plate I, fig. 5.
7 3
Brachycythere russelli Howe & Lea, 1936, La. Geol.
Survey Bull., No. 7, p. 41, pi. 2, figs. 30, 31, pi. 3,
figs. 23-25.
Digmocythere russelli (Howe & L e a ) .- Mandelstam, in Abushik 
e t . al ■, 1958, (VNIGRI) No. 115, p. 277.
Material: Several hundred specimens. Figured specimen
HVH 7 955.
Occurrence: Found in practically every sample taken from
Vicksburgian sediments. Absent in the Chickasawhay but common 
in Jackson Eocene sediments.
Remarks: Ubiquitous species that shows no preference for
sediment type or faunal association. It consistently consti­
tutes five or six per-cent of the ostracode fauna.
Genus PTERYGOCYTHEREIS Blake, 1933
Pterygocythereis howei Hill 
Plate II, figs. 3, 4.
Pterygocythereis howei Hill, 1954, Jour, of Pal., v. 28, 
p. 812, pi. 98, figs. 2a-b, pi. 99, figs. 4a-d.
Material: Several hundred specimens. Figured specimens
HVH 7 964 and 7 965.
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Occurrence: Found only in the Chickasawhay and Paynes Ham­
mock formations where it constitutes approximately five per­
cent of the fauna.
Remarks; For the sake of clarity this species is not 
synonymous with Cythereis cornuta var. americana U. & B . , 
1904; C. (Pterygocythereis) cornuta var. americana (U & B ) .- 
Howe, 1935; _C. (]?. ) cornuta var. americana (U & B) Swain,
1948; j?. cornuta americana (U & B) .-Swain, 1951, or _P. 
americana (U & B ) .- Malkin, 1953. _P. howei is much less
inflated, relatively longer and does not possess the dorsal 
fimbrate ornamentation of j?. americana. From their strati- 
graphic positions it appears that _P. howei may have arisen 
from the Vicksburgian form Alatacythere ivani and in turn 
was supplanted by P. americana in later Miocene time.
Pterygocythereis ? washingtonensis Swain 
Plate II, figs. 5-7
Pterygocythereis washingtonensis Swain, 1951, USGS 
Prof. Pap., 234-A, p. 41, pi. 4, fig. 21.
Material; 11 specimens. Figures specimens HVH 7966 and
7967.
Occurrence; Swain (1951), reports one specimen from the
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middle Eocene at a depth of 135 feet in a well at the Naval 
Air Station, Washington, N. C.. I have found one specimen 
in sample 22a-2 from theGlendon at Brandon, Miss., and 11 
specimens from the Mint Spring, sample 17-4, Wayne Co.,
M i s s ..
Remarks: Judging from the illustration in Swain's paper,
his specimen is rather badly worn thus making it difficult 
to compare with the forms found in this study. Nevertheless, 
they appear to be very closely allied if not conspecific.
Figure 6 on plate II illustrates the single Glendon specimen, 
which is more profusely pitted than those from the Mint Spring. 
Further, the node just below the posterior cardinal angle in 
the Glendon form is larger and nearer the dorsum. As there 
are so few specimens I can not determine if this degree of 
variability is a specific character or if in fact there are 
two distinct species involved. It may also be that the 
placement of this species in the genus Pterygocythereis 
stretches the morphological parameters beyond what was 
originally intended and the species may belong to a new 
genus. If so, I believe the establishment of a genus to 
receive these forms should await discovery of additional 
specimens in order that the latitude of the generic characters
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■can be more realistically defined.
Externally this form bears a close resemblance to 
Qccultocythereis except that it possess large, inflated 
alae and the radial pore canals are not terminally divided.
As Swain could not determine the nature of internal 
characters some remarks concerning them are given here. The 
hinge consists of a strong anterior tooth and post- 
jacent socket connected to a smaller more elongate posterior 
tooth by a smooth, shallow groove. Marginal area is 
moderate and the line of concrescence and inner margin 
coincide. Radial pore canals are evenly spaced and straight, 
usually with one to each anterior and posterior marginal 
spine. Muscle scars are a vertical row of four elongate, 
slightly arcuate adductors with a shallow V shaped antennal 
scar. External pitting is apparent from the interior.
Family BYTHOCYTHERIDAE Scars, 1928 
Genus MONOCERATINA Roth, 1928
Monoceratina alexanderi Howe Sc Chambers 
Plate II, fig. 10 
Monoceratina alexanderi Howe & Chambers, 1935, La.
Geol. Survey Bull., No. 5, p. 21, pi. 3, fig, 19,
.pi. 4, fig. 21.
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Material; 9 specimens. Figured specimen HVH 7969.
Occurrence: Observed rarely in the Marianna, Glendon, and
Byram formations. Howe (1935) reported it from the Jackson 
Eocene of Louisiana and Blake (1950), from the Gosport 
sand (Upper Caliborne).
Remarks: The forms found in this study were compared with
the types and are identical.
Monoceratina cryptoporosa n . s p .
Plate II, figs. 8, 9.
Etymology: From the Greek kryptos meaning hide or conceal,
and poros meaning hole or passage, in reference to the 
obscure -nature of the normal pore canals.
Material: 14 specimens. Holotype 7968, length .64mm.,
height .34mm., width .27mm. for single valve.
Type Locality: Glendon Formation, Brandon, Miss., sample
22 a-a.
.Diagnosis: A large species of Monoceratina having prominent
alae and large smooth sulci. Normal pore canals are large 
and regularly arranged but indistinct unless specimen is 
stained.
Description: Carapace large, subrectangular in lateral outline
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Anterior margin semicircular, evenly rounded, unornamented. 
Posterior margin broadly rounded, flaring, larger than anterior 
margin. Dorsal margin very straight, ventral margin expands 
toward posterior. In dorsal aspect, anterior and posterior 
margins compressed, dorsal margin sharp, greatest width at 
mid-ventral position where prominent alae extend. Alae 
sweep backward ending in a short but sharp spine just 
posterior to mid-ventral position. Surface of carapace with 
fairly large, regularly arranged normal pore canals which 
are not noticeable unless specimen is stained. Fairly large, 
smooth sulcus occupies mid-ventral position just above 
end of ala. Sulcus elongate, aligned dorso-ventrally divid­
ing carapace into two lobes internally. Ends of the alae 
are flattened.
Hingement simple. Left valve overlaps right slightly 
and possesses shallow very faintly crenulate groove into which 
fits complementary ridge of right valve. Marginal area 
indistinct because of preservation but appears to be delicate 
and fairly wide in anterior end. Inner margin and line of 
concrescence appear to diverge in anterior end forming large 
vestibule. Muscle scars a vertical row of six adductors, the 
upper most one of which is subcircular and smaller than
ventral five which are elongate. Entire adductor group 
arranged in slight arcuate fashion convex toward anterior. 
Antennal scar far removed from adductor group, is single, 
small and subcircular. Morphological characters appear 
constant. Molts reflect adult characters.
Remarks; This species may be distinguished from M. 
wallacei Howe & Lea and M. youngi Howe & Lea by the 
formers reticulate ornamentation and the latters wrinkled 
surface.
Occurrence: The species has been found sparingly in the
Mint Spring, Marianna, Glendon and Byram Formations. It 
does not occur in the Chickasahay.
Monoceratina wallacei Howe & Les 
Plate II, fig. 11 
Monoceratina wallacei Howe & Lea, 1936, La. Geol. Survey 
Bull., No. 7, p. 39, pi. 2 fig. 28.
Material; 15 specimens. Figured specimen HVH 7970.
Occurrence: Found in the Glendon, Byram, and one specimen
from the Chickasahay. Howe (1936) reported it from the 
Red Bluff. , .
Remarks: This species is easily distinguished by its spiny,
reticulate surface ornamentation.
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Monoceratina youngi Howe & Lea 
Plate II, fig. 12
Monoceratina youngi Howe & Lea, 1936, La. Geol. Survey 
Bull., No. 7, p. 40, pi. 2, fig. 29, pi. 3, figs.
2 1 , 2 2 . .
Material: Over 100 specimens. Fiqured specimen HVH
— — — — — — —  , % i^,.
7971.
Occurrence: Found regularly throughout the Vicksburg but
not in the Chickasawhay.
Remarks: N o n e .
Family CYTHERETTIDAE Triebel, 19 5 2 
Genus CYTHERETTA Muller, 1894
Cytheretta anderseni Butler 
Plate IX, fig. 12, 13
Cytheretta anderseni Butler, 1963, La. Geol. Survey
Bull., No. 39, p. 74, pi. 3, figs. 14, 15, pi. 5, 
fig. r ..
Material: Several hundred specimens. Figured specimens
HVH 8068 and 8069.
Occurrence: Butler (1963) reported this species from the
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Tampa limestone of Florida, Frio Sand (subsurface) of 
Louisiana and the Paynes Hammock Sand of Mississippi. In 
this study it was found in the Paynes Hammock and Chick­
asawhay Formations of Mississippi and Alabama.
Remarks; This form consistently makes up around five per­
cent of the ostracode fauna in the Chickasawhay.
Family CYTHERIDEIDAE Sars, 1925 
Subfamily CYTHERIDEINAE Sars, 1925 
Genus CLITHROCYTHERIDEA Stephenson, 1936
Clithrocytheridea qrigsbyi (Howe & Chambers)
Plate III, figs. 3, 4
Cytheridea qrigsbyi Howe & Chambers, 1935, La. Geol.
Survey Bull., No. 5, p. 15, pi. 1, figs. 2, 3,
Pi. 2, figs. 8 , 10, 17, 18, pi. 6 , fig. 1.
Cytheridea (Clithrocytheridea) grigsbyi Howe & Chambers
var. vicksburqensis Stephenson, 1936, Jour, of Pal., 
v. 10, p. 703, pi. 94, fig. 8 , text figs. lc, d, i. 
Cytheridea (Clithrocytheridea) qrigsbyi Howe & Chambers
var. -chickasawhayana Stephenson, 1937, Jour, of Pal., 
v. 11, p. 155, pi. 26, fig. 12.
Cytheridea (Cleithrocytheridea) (sic) qrigsbyi Howe &
Chambers.- Monsour, 1937, AAPG Bull., v. 21, p. 89, 93. 
Clythrocytheridea (sic) grigsbyi (Howe & Chambers).-
Schweyer, Res. Geol. Expl. Inst. (VNIGRI) Trans., 
n. sr., v. 30, p. 98, pi. 1, fig. 1.
Cleithrocytheridea (sic) grigsbyi (Howe & Chambers). -
Wilbert, 1953, Ark. Geol. Survey Bull., No. 19, p. 125. 
Clithrocytheridea grigsbyi (Howe & Chambers).- Krutak, 1961, 
Jour, of Pal., v. 35, p. 778, pi. 92, fig. 12.
Material: Several hundred specimens. Figured specimens
HVH 7975 and 7976.
Occurrence: Found throughout the Vicksburg, Chickasawhay,
and Paynes Hammock; also found in the Upper Eocene.
Remarks: Reexamination of the type specimens of Cytheridea
grigsbyi Howe & Chambers, Cytheridea (Clithrocytheridea) 
grigsbyi var. vicksburgensis Stephenson, and C. (C) 
grigsbyi var. chickasawhayana Stephenson, indicates that 
these forms belong to the same species. There are morpho­
logical differences among the specimens but they are attri- 
butable to ontogenetic development and do not represent morpho­
logical distinctions of a specific nature. In young specimens 
the surface pitting is very fine and tends to be aligned in
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faint rows, especially parallel to the ventral margin. In 
adult forms the pitting may be either fine or moderate with 
the normal pore canals being more pronounced when the pitting 
is fine. The tendency for pit alignment in adult specimens 
is very weak. Stephenson also described C. (C) grigsbyi var. 
jacksonensis and this form does appear to be quite distinct 
from C. grigsbyi sensu lato and probably represents a sepa­
rate species.
Genus HAPLOCYTHERIDEA Stephenson, 1936
Haplocytheridea blanpiedi (Stephenson)
PjLate III, figs. 1, 2
Cytheridea blanpiedi Stephenson, 1936, in Howe & Law, 1936,
La. Geol. Survey Bull., No. 7, p. 31, pi. 2, fig. 15.
? Cythqridea byramensis Stephenson (juv.), 1936, in Howe and
Law, op. pit., p. 32, pi. 2, fig. 17, pi. 3, figs. 16-17. 
Cytheridea mcguirti Stephenson, (juv.), 1936, in Howe & Law,
o p . _cit., p. 33, pi. 2, fig. 16, pi. 3, figs. 14-15. 
Cytheridea (Haplocytheridea) blanpiedi Stephenson.- Stephen­
son, 1936, Jour, of Pal., v. 10, p. 701,' pi. 94, figs.
1 1 , 1 2 , text figs. le-f, m - n .
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? Cytheridea (Leptocytheridea) byramensis Stephenson (juv.), 
1937, Jour, of Pal., v. 11, p. 146, 1.57.
? Cytheridea (Leptocytheridea) fragillissima Stephenson (juv.), 
1937, op. pit., p. 157, pi. 26, fig. 14, text figs. 5-6. 
Cytheridea (Leptocytheridea) mcguirti Stephenson var.
mississippiensis Stephenson (juv.), 1937, op. pit.,
p. 157, pi. 26, fig. 17.
Haplocytheridea ? cf. H. subovata (part), (Ulrich & Bassler).- 
Swain, 1951, USGS Prof. Pap., 234-A, p. 22, pi. 1, 
figs. 19-20. (only USNM #560608; Not Cytheridea subovata 
U & B.)
? Haplocytheridea blanpiedi ( S t e p h e n s o n ) Puri, 1957, Fla.
Geol. Survey Bull., 38, p. 190, pi. 2, figs. 1-4.
Haplocytheridea blanpiedi (Stephenson).- Sandberg, 1964,
Micropaleontology, v. 10, p. 364, pi. 2, figs. 17-20, 
23-24.
Material: Several hundred specimens. Figured specimens
HVH 7973 and 7974.
Occurrence: The species occurs fairly regularly and in con­
siderable numbers in the Vicksburgian, but is much more abun­
dant in the Chickasawhay and Paynes Hammock Formations. It 
is primarily an Oligocene and Lower Miocene form but has been
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reported from the Jackson Eocene toy Puri (1957)
Remarks: For a discussion of the nomenclature see Sandtoerg
(1964). H. blanpiedi is rare in pure calcareous sediments 
but is common in arenaceous and argillaceous sediments. In 
the Vicksburgian it constitutes approximately ten per-cent of 
the fauna while in the Chickasawhay it accounts for about 16 
per-cent.
Subfamily EUCYTHERINAE Puri, 1954 
Genus EUCYTHERE Brady, 1868
Eucythere woodwardsensis Howe 
Plate III, figs. 5-7
Eucythere woodwardsensis Howe, 1936, Jour, of Pal., v. 10, 
p. 143, text figs. 1, 3, 7.
Eucythere chickasawhayensis Howe, 19 36, op. cit., text 
fig. 2 .
Eucythere byramensis Howe & Law (juv.) , 1936, La. Geol.
Survey Bull., No. 7, p. 73, pi. 6 , figs. 4, 5.
Material: Over 100 specimens. Figured specimens HVH 7977,
7978, and 7979.
Occurrence: Observed throughout the Vicksburgian and 
Chickasawhay.
Remarks: E. woodwardsensis Howe, was originally defined as a
subtriangular species with a smooth surface and four adductor 
muscle scars as differentiated from EH chickasawhayensis Howe, 
which was more sharply triangular in lateral outline, possessed 
faint surface reticulae and longitudinal ribs on the ventral 
portion of the carapace and had only three adductor scars.
E,. chickasawhayensis was defined on the basis of two valves 
from the Chickasawhay of Wayne Co., Miss... The holotype 
(HVH 1100) is a male right valve and is more sharply triangu­
lar than the holotype (HVH 1101) of E. woodwardsensis and the 
surface is sculptured. The muscle scars are indistinguish­
able. The holotype of E. woodwardsensis is a complete cara­
pace of an immature specimen and is of limited value in 
establishing the specific characters. The paratype however, 
(HVH 1099), is a female left valve from a mature form and is 
actually a worn specimen of EH chickasawhayensis. It does 
show faint longitudinal ribbing on the ventral portion of 
the carapace, a character typical of E. chickasawhayensis.
In addition, all specimens possessing the characters of EH 
chickasawhayensis found in this study have four adductor scars 
rather than three as originally described. It appears that 
E. woodwardsensis and EH chickasawhayensis are synonymous and
87
that the supposed differences between the two are attribu­
table to sexual dimorphism and conditions of preservation.
E. byramensis is a molt of _E. woodwardsensis. E. woodward­
sensis has priority in print and is thus the senior synonym.
This species is absent from calcareous sediments but 
consistently makes up about four or five per-cent of the 
fauna in the more arenaceous phases of the Mint Spring and 
Glendon Formations. It is not so common in the Byram and 
never exceeds 1 per-cent in the Chickasawhay.
Subfamily KRITHINAE Mandelstam, 1958 
Genus KRITHE Brady, Crosskey and Robertson, 1874
Krithe hiwanneensis Howe & Lea 
Plate III, figs. 8, 9
Krithe hiwanneensis Howe & Lea, 1936, La. Geol. Survey, 
Bull., No. 7, p. 72, pi. 5, figs. 32-34.
Material: Several hundred specimens. Figured specimens
HVH 7980 and 7981.
Occurrence: This species occurs throughout the Vicksburgian
but is most abundant in the Marianna formation. It was not 
found in the Chickasawhay or Paynes Hammock and appears to 
be primarily an Oligocene form.
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Remarks: Krithe hiwanneensis along with Trachyleberidea
blanpiedi make a distinctive association in the Marianna and, 
to a lesser degree, in the Mint Spring. It is also very 
prominent in the Red Bluff. Both Krithe and Trachyleberidea 
are most abundant in calcareous sediments containing a fair 
percentage of glauconite.
Krithe vicksburqensis Howe & Law 
Plate II, fig. 13
Krithe vicksburgensis Howe & Law, 1936, La. Geol. Survey 
Bull., No. 7, p. 73, pi. 6 , figs. 12, 13.
Material: 20 specimens. Figured specimen HVH 7972.
Occurrence: The species occurs sparingly throughout the
Vicksburgian being most abundant in calcareous sediments.
It was not found above or below the vicksburgian.
Remarks: This species is easily distinguished from K.
hiwanneensis.by its smaller size and lack of distinct posterior 
truncation. It is very likely that this species belongs in 
the genus Psammocythere Klie, 1936 but I can not be absolutely 
certain as the author did not describe the carapace in suf­
ficient detail to allow unquestionable assignment.
Subfamily NEOCYTHERIDEIDINAE Puri, 1957 
Genus CUSHMANIDEA Blake, 1933
Cushmanidea byramensis (Howe)
Plate III, figs. 10, 11
Cytherideis byramensis Howe, 1936, La. Geol. Survey Bull., 
Wo. 7, p. 67, pi. 4 , jfig. 30, pi. 5, fig. 29. 
Cytherideis rosefieldensis Howe & Law, op. cit, p. 68, ■ 
pi. 4, fig. 26, pi. 5, figs. 27, 31. (male).
Material: Several hundred specimens. Figured specimens
HVH 7 98 2 and 7 983.
Occurrence t This form is restricted to thevicksburgian, 
occurring more commonly in the Byram and Glendon than in 
the Mint Spring. It is absent in the Marianna.
Remarks: Cytherideis rosefieldensis is the male form of C
byramensis which has priority in print and is thus the 
senior synonym. The species is more abundant in sediments 
containing low percentages of calcareous material.
Cushmanidea oblongata Butler 
Plate III, figs. 12, 13
Cushmanidea oblongata Butler, 1963, La. Geol. Survey
Bull., No. 39, p. 39, pi. 1, figs. 3, 4, pi. 5, fig.
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Material: Several hundred specimens. Figured specimens
HVH 7984 and 7985.
Occurrence: Reported by Butler (1963) from the basal Tampa
limestone of Florida and the Paynes Hammock sand of 
Mississippi. I have found it also in the Chckasawhay of 
Mississippi and Alabama, but it was not observed in the 
Vicksburgian.
Remarks: The species usually constitutes three or four per­
cent of the fauna in the Chickasawhay formation.
Cushmanidea vicksburgensis (Howe)
Plate III, figs. 14, 15
Cytherideis vicksburgensis Howe, 1936, La. Geol. Survey Bull., 
No. 7, p. 69, pi. 4, fig. 28.
Material: Over 100 specimens. Figures specimens HVH 7986
and 7987.
Occurrence: This species occurs frequently in the Mint
Spring, rarely in the Glendon and two specimens that were 
questionably identified as C. vicksburgensis were found in 
the Byram at Vicksburg, sample 100-7. It occurs more commonly 
in arenaceous sediments and as such is confined principally 
to western Mississippi and eastern Louisiana.
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Remarks: The distinction between C. vicksburgensis and
C . byramensis is often very difficult to make as some specimens 
seem to represent a mixing of the morphological characters 
possessed by the two. In general C. vicksburgensis exhibits 
greater posterior inflation than C. byramensis. It is pos­
sible that these two forms represent subspecies that are on 
the verge of becoming distinct species because of geographic, 
physiological, or environmental isolation. This might account 
for the fact that the two are rarely found together and when 
they are, a morphological gradation from one to the other is 
usually apparent. From the occurrence chart it can be seen 
that _c. vicksburgensis occurs more frequently and abundantly 
than C. .byramensis in the Mint Spring. Both forms are absent 
in the Marianna but in the Glendon, C . byramensis occurs 
more frequently and in greater abundance than C. vicksburgensis. 
In the Byram the latter form is essentially missing while the 
former is common. If these forms did at one time represent 
diverging subspecies, it appears that C. byramensis, because 
of physiological superiority or ecological adaptability, 
gained advantages over C. vicksburgensi s and survived while 
the other perished.
Family CYTHERURIDAE Muller, 1894 
Genus CYTHERURA Sars, 1866
Cytherura hilgardi Howe & Law 
Plate IV, fig. 1
Cytherura hilgardi Howe & Law, 1936, La. G eol. Survey Bull., 
No. 7, p. 70, pi. 4, fig. 25.
Material: One valve. Figured specimen HVH 7 988.
Occurrence: One adult valve was found in sample 44-1 from
the basal Bucatunna Clay at Mexia, Alabama. The species is 
too rare to be of stratigraphic value. Howe (1936), reports 
it from the Byram Marl of Smith Co., Miss., and from a sec­
tion at Glass Bayou, Vicksburg, Miss.
Remarks: None.
Cytherura melleni n . s p .
Plate IV, figs. 2, 3
Etymology: In honor of Frederic F. Mellen current director
of the Mississippi Geological Survey.
Material: 23 specimens. Holotype 7989, female right valve,
length .46 mm., height .22 mm.; Paratype 7990, female 
left valve, length .46mm., height .22 mm..
Type Locality; Locality 13a, Chickasawhay Formation, sample 
13a-4, Waynesboro, Mississippi.
Diagnosis: A species of Cytherura with hyaline surface
ridges, slightly acute anterior margin and small anterior 
vestibule.
Description: Carapace small, subrectangular in lateral
outline, elliptical in dorsal view. In ventral view the 
venter is flattened, platform-like, slightly more compressed 
posteriorly than anteriorly. Dorsal and ventral margins 
straight, parallel. Anterior margin evenly rounded to 
slightly acute, posterior margin decidedly acute, produced 
into small but distinct caudal process that is more obvious 
in interior- view. Right valve overlaps left along straight 
dorsal margin. Surface of carapace with ten or 11 narrow, 
hyaline ridges that tend to converge at anterior and posterior 
extremities. Area between ridges broad, relative to ridges, 
and unornamented. Usually three additional ridges visible 
on the venter.
Internally, valves relatively deep. Hinge of right 
valve with small, crenulate, .elongate terminal teeth con­
nected by a very faintly crenulate groove. Anterior and 
posterior teeth indistinctly terminated. Left valve
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complementary. Marginal area moderate to narrow, inner 
margin and line of concrescence coincident except in anterior 
end where they diverge to form small vestibule. Radial pore 
canals in anterior end evenly spaced, straight and number 
ten to 12. Posterior end has only two or three radials. 
Muscle scars a vertical row of four subcircular adductors 
with two subcircular antennal scars arranged side by side 
rather than dorso-ventrally. Morphological variability is' 
very slight. Molts not observed.
Remarks-: The only other species that seems morphologically
similar to c:. melleni is C!. hilgardi but may be distinguished 
from it as the latter is much thinner, the longitudinal 
ridges are much coarser and closer together and the caudal
process is more pronounced.
Occurrence: Found occasionally in the Mint Spring but is
more common in the Chickasawhay.
Genus CYTHEROPTERON Sars, 1866
Cytheropteron galericulum Howe & Law 
Plate IV, fig. 7
Cytheropteron galericulum Howe & Law, 1936, La. Geol. Survey
Bull., no. 7, p. 37, pi. 2, fig. 18.
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Material; Two valves. Figured specimen HVH 7994.
Occurrence: This species has been found in only two samples,
22a-2 from the Glendon Limestone, and 100-6 from the Byram 
Marl. Howe (1936) reports it from the Byram Marl of Smith 
C o ., Mi s s ..
Remarks: The species is too rare to be of stratigraphic
importance.
Genus EUCYTHEURURA Muller, 18 94
Eucytherura mariannensis Weingeist 
Plate IV, figs. 10, 11
Eucytherura mariannensis Weingeist, 1949, Jour, of Pal., 
vol. 23, p. 375, pi. 73, figs. 23, 24.
Material: 35 specimens. Figured specimens HVH 7996 and
7997.
Occurrence: Found in the Mint Spring, Marianna and Byram
Formations but never in abundance.
Remarks: None.
Eucytherura minuta n . sp.
Plate IV, figs. 12, 13
Etymology; From the Latin minutus meaning small, in reference
to the small size of the carapace.
Material: 47 specimens. Holotype 7998, right valve, length
.29mm., height .16mm.; Paratype 7999, left valve, length 
.31mm., height .16mm..
Type Locality: Chickasawhay Formation locality 12, sample
12-4, Waynesboro, Mississippi.
Diagnosis: A Eucytherura with spiny-reticulate surface,
distinct ventral keel having a group of spines at its 
posterior end, a group of spines at the posterior cardinal 
angle, and a denticulated anterior and posterior margin. 
Description: Carapace minute, relatively heavy, sub­
quadrate in lateral outline. Anterior margin slightly 
rounded, posterior margin acute, pointed with caudal process 
located near dorsal margin. Dorsal margin straight, ventral 
margin gently convex. In dorsal view carapace thin, biconvex 
with anterior and posterior margins sharp, compressed.
Greatest thickness in posterior one third of carapace. Right 
valve overlaps left slightly. Surface ornamented with thick, 
lacy reticulations. Lacunae are subcircular to polygonal, 
partitions clear, thick to thin, sometimes standing up to 
form broad spines. Muscle node present but may be obscured 
by reticulae. Moderate to well developed ventral keel present,
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the posterior end of which usually covered with broad spines. 
Another group of spines usually occurs at the posterior 
cardinal angle. Anterior margin with four to six short, 
broad based spines. Posterior margin usually free of reticu­
lation but with two or three short spines which impart broad 
scalloped appearance when viewed internally. Eye tubercle 
very prominent, sometimes stalked.
Hinge of right valve with smooth, peglike anterior 
tooth connected to smooth slightly elongate posterior tooth 
by finely crenulate, straight median groove. Terminal 
elements distinct in dorsal view. Left valve complementary. 
Marginal area fairly broad. Line of concrescence and inner 
margin coincide. Radial pore canals indistinct but appear 
to be straight and more numerous in posterior end. Interior 
of valves divided into smaller anterior and larger posterior 
portions by broad, ridge-like partition. Muscle depression 
indistinct, ocular sinus very prominent, deep, pit-like. 
Muscle scars obscure. Sexual dimorphism very slight, males 
being thinner and longer than females. Surface morphology 
variable. Molts not observed.
Remarks: This species is similar to El. murdercreekensis
Howe & Law, but can be separated from it by the latters long
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caudal process and fairly long posteroventral spiny projec­
tions. Further, the ventral keel of E. minuta is more 
pronounced. It is much smaller and more highly ornamented 
than E. mariannensis Weingeist.
Occurrence: Found only in the Chickasawhay where it is not
abundant.
Genus HEMICYTHERURA Elofson, 1941
Hemicytherura bilacunata n. s p .
Plate IV, figs. 14, 15
Etymology: From the Latin lacuna meaning a cavity in reference
to the two depressions on either side of the mid-anterior 
ridge.
Material: 13 specimens. Holotype 8000, female ? left valve,
length .35mm., height .21mm.; Paratype 8001, female ? right 
valve, length .35mm., height .29mm..
Type Locality: Chickasawhay Formation locality 12, sample
12-3, Waynesboro, Mississippi.
Diagnosis: A Hemicytherura with evenly distributed reticula­
tions, a faint ventral and postero-dorsal ridge and short 
mid-anterior ridge with a relatively large depression on 
either side.
Description: Carapace minute, heavy, subrhomboidal in lateral
outline. Dorsal margin strongly arched, ventral margin 
slightly convex. Anterior margin acute, posterior margin 
produced in sharp short caudal process positioned nearer 
dorsal than ventral margin. Caudal process more noticeable 
in right valve. Area along dorsal margin in right valve 
heavier than in left valve. ■ In dorsal ‘view carapace smoothly 
elliptical, except for slightly compressed caudal process. 
Right valve strongly overlaps left. Surface of carapace 
reticulate; lacunae relatively large, deep, subcircular with 
heavy partitions which are almost .as wide as lacunae. A 
short, heavy, relatively wide ridge commences at center of 
acute anterior margin and divides area just posterior to 
anterior margin into two subcircular deep depressions.
Ventral margin paralleled by faint, clear ridge. Another 
faint ridge is situated along postero-dorsal margin, the 
posterior end of which swings ventrally and then backtoward 
the anterior forming a small loop. This feature is variable 
and may not be fully developed on all specimens.
Hingement in the right valve a shallow arched, very 
laintly crenulate median groove connecting raised terminal 
crenulate elements. Crenulations in terminal elements
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relatively strong, numbering four to six. Left valve com­
plementary. Entire hingement apparatus in right valve 
sheltered by strongly overhanging dorsal margin. Marginal 
area moderate, inner margin and line of concrescence coinci­
dent except at anterior end where they diverge slightly 
forming a small indented vestibule with narrow duplicature. 
Line of concrescence at anterior end usually with three 
indentations from which radiate two to five straight radial 
pore canals. This feature variable. Muscle scar pattern 
not discernible. Sex distinction vague, but height of males 
slightly less than females. Molts not observed.
Remarks: The minute size and reticulate nature of the cara­
pace serve to distinguish this species.
Occurrence: Found in the Chickasawhay and ranges up into
the Paynes Hammock. Not found in older sediments.
Genus KONAROCYTHERE Krutak, 1961
Note: Considerable confusion surrounds this taxon and for
that reason it is herein redefined.
Budaia Mehes, 1941, Geol. Hung., Ser. Pal. fasc. 16, p. 67. 
(not Wells, 1933)
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Konarocythere Krutak, 1961, (new name), Jour, of Pal., 
v . 3 5 , p . 776.
Type Species: Budaia prima Mehes, 1941, Geol. Hung., Ser.
Pal. fasc. 16, p. 67, pi. 1, figs. 14-16, text pi. 1, fig. 16, 
text pi. 2, figs. 52-53, text pi. 3, fig. 87, text pi. 4, 
figs. 119-121. (I am indebted to Mr. Ervin Jungreis of the 
Louisiana State University Department of Chemistry for the 
translation of Mehes' original w ork).
Generic Diagnosis: Carapace moderately large, broadly ovoid,
ventrally inflated, but without alae. With short, broad, 
shallow caudal process situated above midline of carapace. 
Surface smooth, pitted, finely to coarsely reticulate, or 
ribbed. Hinge of right valve composed of 20 to 25 trans- 
versly elongate teeth that are larger towards the extremities. 
Marginal area simple, muscle scars a vertical row of four 
adductors with oval, crescent shaped or divided antennal 
scar.
Description: Carapace moderately large, tumid, broadly
ovoid, greatly inflated ventrally. Left valve slightly 
larger, overlaps right at anterior cardinal angle. Dorsal 
margin usually straight in males to slightly convex in 
females. In dorsal view carapace broadly ovoid, anterior
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and posterior margins may be slightly compressed. In ventral 
view carapace appears more elliptical with flattened venter 
that is usually ribbed. Anterior margin evenly rounded, 
may be slightly acute or fairly broad. Posterior margin 
evenly rounded, may be broader than anterior margin, with 
short, broad but distinct caudal process situated below 
dorsal margin and above mid carapace line. Caudal process 
may be blunt or slightly produced. Ventral margin gently 
convex usually hidden from view in lateral aspect by over­
hanging ventral portion of carapace. Anterior, and 
particularly the posterior, margins may possess small spines. 
Margins otherwise unmodified. Surface of carapace may be 
smooth, pitted, coarsely to finely reticulate, beaded or 
ribbed. Faint ribbing usually present on venter even on 
smooth species. Normal pore canals fairly numerous, simple, 
irregularly scattered and readily visible only on less 
ornamented specimens. Eye tubercle distinct but faint and 
seems to be vestigial.
Hingement in right valve consists of 20 to 25 blunt, 
low, boxlike teeth that are elongate transverse to hingeline. 
Anterior and posterior five to seven teeth are larger than 
middle series and project farther out from the dorsal
hingeline. There is, however, no sharp distinction between 
anterior, posterior and median hinge elements, rather these 
merge gradually. Middle dental series lower than terminal 
elements but does project very slightly beyond dorsal 
hingeline and is not a bar like feature. Inner margin and 
line of concrescence coincident; marginal area relatively 
narrow with distinct lip line along marginal contact area. 
Marginal pore canals straight, unbranched, widely separated 
with 8 to 12 in anterior end and five to eight in posterior 
end. Ocular sinus present. Muscle scars a vertical row of 
oval to elongate, closely set adductors with oval or crescent 
shaped antennal scar fairly far removed anteriorly from the 
adductor group. Antennal scar may be divided into two, 
especially in the right valve. One or two ventral mandibular 
scars present as well as two or three dorsal body scars.
Sexual dimorphism pronounced. Intraspecific morphological 
variability slight. Ontogenetic development not observed. 
Remarks: Krutak (1961) proposed the name Konarocythere
as a new name for Budaia Mehes, 1941, which was pre­
occupied by Budaia Wells, 1933. In Krutak1s citation he 
entered the new name as Konarocythere (Mehes) , 1"941, nom. n o v . , 
which was incorrect and should have been Konarocythere Krutak,
1961. He placed in this genus Eocytheropteron spurgeonae 
Howe and Chambers, and E. fiski Howe & Law. The type species 
i-s Budaia prima Mehes. Oertli (1956, p. 73-74) considered 
Budaia to be synonymous with Eocytheropteron Alexander, 1933, 
stating that he did not consider the distinct inequality in 
valve size in Eocytheropteron to be sufficiently different 
from the features of Budaia to warrant two separate genera.
In addition to this difference, Eocytheropteron lacks eye 
tubercles and possesses a fairly strong caudal process that 
turns distinctly upward. The hingement is very much the 
same. I disagree with Oertli and consider these differences 
of sufficient importance to justify two separate genera. 
Reyment (1969, p. 107) placed Budaia in synonymy with 
Mehese11a Reyment, but the placement is here considered 
incorrect. Reyment placed three species in the genus: 
Mehesella paleobiafrensis Reyment, M. biafrensis Reyment, and 
Budaia prima Mehes. M. paleobiafrensis, the type species, 
possesses a hinge with terminal crenulate sockets connected 
by a finely crenulate median bar in the left valve, a 
cytheropterid type hinge. In contrast M. biafrensis has a 
well developed anterior tooth in the left valve which Rfeyment 
describes as an antislip tooth. These two types of dentition
are entirely different. Furthermore, M. prima (Mehes), 
possesses a type of hingement that is different from the 
previous two, but identical to that of the species here 
designated as Konarocythere spurgeonae, K. fiski, and 
K. microreticulata n. s p .. M e h e s 1 original discussion and 
illustrations of Budaia prima leave no .doubt that the hinge- 
meht is unlike any of the species of Mehesella and is identic
r.ii-
to those of Konarocythere.
From the illustration by Oertli (1956, p. 74, pi. 10, 
fig. 258) and study of specimens in the H. V. Howe collection 
I am confident that Eocytheropteron eggerianum (Lienenklaus). 
Oertli belongs in the genus Konarocythere. This taxon is 
synonymous with Cytheridea subovata (Muenster).- Egger,
1858, pi. 15, figs. 4a-e, and Cytheropteron eggerianum 
Lienenklaus, 1896, p. 202. Eocytheropteron s p . A. of Oertli, 
1956, p. 75, pi. 10, figs. 259, 260, also belongs in
Konarocythere, but Cytheropteron c f . (:. fiski (Howe & L a w ) , 
of Keij, 1957, p. 150, pi. 18, fig. 5, pi. 21, fig. 7, does 
not. In the genus- Konarocythere I would place;
Konarocythere prima (Mehes), Type Species, U. Oligocene.
spurgeonae (Howe & Chambers) U. Eocene. 
fiski (Howe & Law) Oligocene
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Konarocythere microreticulata n. sp. Miocene ?
eggerianum (Lienenklaus) Miocene 
sp. A. Oertli Oligocene
Konarocythere fiski (Howe & Law)
Plate V, figs. 10, 11
Eocytheropteron fiski Howe & Law, 1936, La. Geol. Survey 
Bull., No. 7, p. 38, pi. 2, figs. 25, 26, pi. 3,
figs. 1 9 , 2 0 .
Not Cytheropteron cf. C. fiski (Howe & Law).- Keij, 1957,
Inst. R y l . Sci. Nat. de Blgq., Mem. 136, p. 150, pi. 18, 
fig. 5, pi. 21, fig. 7.
Material: Over 100 specimens. Figured specimens HVH 8011
and 8012.
Occurrence: Common in the arenaceous Mint Spring, absent
in the purely calcareous sediments of the Marianna, present 
in the Glendon and abundant in the argillaceous phases of 
the Byram and basal Bucatunna. Not found below or above 
the Vicksburgian.
Remarks: This species is more abundant in argillaceous
sediments.
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Konarocythere microreticulata n . sp.
Plate V, figs. 12-15
Etymology: In reference to the small size of the reticulae.
Material: Over 100 specimens. Holotype 8014, right valve
female, length .71mm., height ..42mm., Paratype 8013, left 
valve female, length .73mm., height ,46mm., Paratype 8015, 
left valve male, length .-.7 3mm., height .41mm..
Type Locality: Chickasawhay Formation, locality 13a, sample
13a-l. Waynesboro, Mississippi.
Diagnosis: A species of Konarocythere with small reticulae
that are arranged lineally in the ventral one third of the 
carapace.
Description: Carapace moderately large, greatly inflated,
broadly oval in lateral outline. Dorsal margin gently arched 
in females, straight in males. Ventral margin convex.
Anterior margin slightly acute, smooth; posterior margin 
rounded with very slight caudal process. Left valve over­
laps right slightly and is more apparent at anterior and 
posterior cardinal angles. Has distinct eyespot. In dorsal 
view valves greatly inflated, egg shaped. Greatest thickness 
in posterior one-third. Anterior margin compressed with slight 
rim. Posterior margin truncate, with distinct posterior
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indentation bisected by short, smooth'caudal process. Surface 
of carapace ornamented with small pseudo-polygonal reticulae. 
Partitions are low, flat, and clear. There is a distinct 
alignment of reticulae parallel to the ventral margin in 
the ventral one third of carapace. Reticulation much reduced 
along venter being supplanted by four or five clear, sharp 
ridges. Anterior and posterior margins free of reticulation 
with siight .sulcus occurring just behind anterior marginal 
rim. A broad, very faint sulcus running dorso-ventrally 
divides carapace at mid valve, more pronounced in males than 
females.
Hingement in right valve composed of a series of about 
25 distinct, discrete teeth which can be seen to project 
beyond the dorsal margin in dorsal view. Anterior and 
posterior eight or nine teeth larger and project farther from 
dorsal margin than median eight or nine which are almost 
fLush with dorsal margin at mid hinge. Left valve complemen­
tary. Internal- expression of faint exterior median sulcus 
is pronounced and divides valve just anterior to middle into 
two unequal parts. Ventral margin inturned one third from 
anterior end. Marginal area moderate, normal. Radial pore 
canals number about 25 along anterior margin, are straight
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and fairly evenly spaced. Caudal process possesses three to 
six radials. Muscle scars a vertical roW of four sub- 
rectangular adductors placed on dividing ridge with a V 
shaped or divided antennal scar in front that is usually 
indistinct. There is also a dorsal group of three or four 
scars' and one fairly large scar positioned below and in front 
of the adductor group. Dimorphism pronounced, males longer, 
less inflated than females. Molts carry adult characters 
and morphological variability slight.
Remarks: This species can be differentiated from K. fiski
and K. spurgeonae by its small reticulae.
Occurrence: Restricted to the Chickasawhay where it is
abundant.
Genus PARACYTHERIDEA Muller, 1894 
Paracytheridea byramensis Howe & Law 
Plate V, figs. 1, 2
Paracytheridea byramensis Howe & Law, 1936, La. Geol. Survey
Bull., No. 7, p. 35, pi. 2, figs. 21, 22, pi. 3, fig. 18.
Material: Several hundred specimens. Figured specimens
HVH 8002 and 8003.
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Occurrence: Observed throughout the Vicksburgian, Chickasaw­
hay and into the Paynes Hammock.
Remarks: Three species of Paracytheridea occur in the
Vicksburgian and Chickasawhay; j?. byramensis, JP. toleri, and 
j?. woodwardsensis. Of the three P. woodwardsensis is by far 
the most abundant, while j?. byramensis is common but not 
abundant and P. toleri is not common at all. The latter 
species possesses a large posterior swelling characteristic 
of males in recent species, while _P. woodwardsensis has a 
much smaller swelling, relative to carapace size and j?. 
byramensis possesses no posterior swelling. These observa­
tions suggest that JP. toleri is the male form of one of the 
other two species or it may be that the three forms repre­
sent morphologic variability within a single species. A 
solution to this problem might be obtained by using a statis­
tical approach.
Paracytheridea toleri Howe & Law 
Plate V, figs. 3, 4
Paracytheridea toleri Howe & Law, 1936, La. Geol. Survey 
Bull., No. 7, p. 35, pi. 2, figs. 23, 24, pi. 3,
fig. 13.
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Material: Over 100 specimens. Figured specimens HVH 8004
and 8005.
Occurrence: Not found in the Mint Spring or Marianna, rare
in the Glendon but common in the Byram, Bucatunna, Chickasawhay 
and Paynes Hammock. In general specimens are larger in the 
Chickasawhay and Paynes Hammock.
Remarks: See remarks under _P. byramensis .
Paracytheridea woodwardsensis Howe & Law 
Plate V, figs. 5, 6
Paracytheridea woodwardsensis Howe & Law, 1936, La. Geol.
Survey Bull., No. 7, p. 36, pi. 2, figs. 19, 20,
pi. 3, fig. 12.
Material: Several hundred specimens. Figured specimens
HVH 8006 and 8007.
Occurrence: Found commonly to abundantly throughout the
Vicksburgian, Chickasawhay and Paynes Hammock sediments.
Remarks : See remarks under j?. byramensis .
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Genus SEMICYTHERURA Wagner, 1957
Semicytherura byramensis (Howe & Law)
Plate IV, fig. 6
*Cytherura byramensis Howe & Law, 1936, La. Geol. Survey 
Bull., No. 7, p. 69, pi. 6, fig. 3.
Cytherura wailesi Howe & Law, op. cit., p. 71, pi. 6, 
figs. 6-8, (male of C. byramensis)
Material: 36 adult valves. Figured specimen HVH 7993.
Occurrence: Found in all formations of the Vicksburgian
Stage but was not observed in the Chickasawhay.
Remarks: Cytherura wailesi Howe & Law, is the male form of
Semicytherura byramensis. This species is placed in the genus 
Semicytherura because of the sinuous nature of the inner 
margin. The species is more prevalent in argillaceous 
sediments.
Semicytherura sinuata n . sp.
Plate IV, figs.. 4, 5
Etymology; From the Latin sinuosus in reference to the 
sinuous nature of the inner margin.
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Material: 13 specimens. Holotype 7991, right valve female,
length .36mm., height .18mm., Paratype 7992, left valve 
female, length .36mm., height .19mm..
Type Locality; Chickasawhay Formation locality 12, sample 
12-4, Waynesboro, Mississippi.
Diagnosis: A subovoid Semicytherura with minutely pitted
surface and extremely sinuous inner margin with posterior 
marginal area projecting almost to mid carapace.
Description: Carapace small, subovoid in lateral outline.
Dorsal and ventral margins straight, parallel. Anterior 
margin evenly rounded, semicircular, posterior margin pro­
duced in short caudal process that is positioned nearer 
dorsal than ventral margin. In dorsal view females elliptical 
with greatest width at mid-carapace; males more elongate 
with swollen posteriors. Slight ventral platform apparent 
in ventral view. Right valve overlaps left slightly along 
straight portion of dorsal margin. Projecting mid dental 
element of left valve seen distinctly in dorsal view. Sur­
face of carapace ornamented with minute pits and very feint 
clear ridges, the latter better developed on anterior half 
of carapace particularly on males.
Hingement weak. In right valve consists of two small
terminal crenulate teeth connected by very shallow groove 
that appears smooth but may be very faintly crenulate. Left 
valve complementary. Marginal area very broad, projecting 
lobe-fashion far into carapace from posterior end. Inner 
margin and line of concrescence diverge greatly at anterior 
end forming large vestibule with wide duplicature. They 
merge again toward mid-ventral portion of carapace where 
marginal area is narrowest. Toward posterior end line of 
concrescence swings ventrally away from inner margin forming 
large postero-ventral vestibule. Inner margin makes sharp 
V turn from postero-ventral position toward postero-median 
area where it again merges with line of concrescence and 
forms lobe shaped marginal area that projects almost to mid 
carapace. Radial pore canals long, slightly sinuous, tending 
to be in groups, especially in anterior end. Anterior radials 
number ten to 15 and tend to branch at anterior ends; posterior 
radials five to eight, mostly ventral to the short caudal 
process. Muscle scars a vertical row of four elongate 
adductors with two subcircular antennal scars anterior and 
dorsal to adductor group. Morphological characters fairly 
constant except for radial pore canals which are quite 
variable. Sexes distinct, males longer with swollen
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posteriors. Nature of molts not observed.
Remarks: The species is readily distinguished by its
minute surficial pitting and distinctive sinuous inner margin. 
Occurrence: The species appears restricted to the
Chickasawhay but it is not common.
Semicytherura sylverinica (Howe & Law)
Plate IV, figs. 8, 9
Cytherura sylverinica Howe & Law, 1936, La. G e o l . Survey 
Bull., No. 7, p. 70, pi. 6, fig. 12.
Material: 37 specimens. Figured specimen HVH 7995.
Occurrence: Found in the Marianna, Glendon, Byram and
basal Bucatunna where it occurs irregularly.
Remarks: Both J>. byramensis and j3. sylverinica occur more
commonly in fine grained argillaceous sediments.
Family HEMICYTHERIDEA Puri, 1953 
Genus AURILA Pokorny, 1955
Aurila amygdala ? (Stephenson)
Plate VI, figs. 1-3
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Hemicythere amygdala Stephenson, 1944, Jour, of Pal., v. 18, 
p. 158, pi. 28, figs. 8, 9.
Aurila amygdala (Stephenson).- Benson & Coleman, 1963, Kan. 
Paleo. Contrb., Art. 2, p. 36, pi. 8, figs. 6, 8, 9,
text fig. 22.
Material: 40 specimens. Figured specimens HVH 8016, 8017,
and 8018.
Occurrence: The species was found in the Chickasawhay and
Paynes Hammock. It has been reported from the subsurface 
Oligocene of Texas by Stephenson (1944), Miocene of Florida 
by Puri (1953), Recent of the Gulf of Mexico by Puri (1957, 
1960), and Benson and Coleman (1963). Butler (1963) reported 
it from the Tampa limestone of Florida and the subsurface 
Miocene of Louisiana.
Remarks: As Benson (1963, p. 36) pointed out, this species
is very similar to Hemicythere laevicula Edwards but differs 
in having stronger pitting and hingement. From Edwards' 
description and illustrations it is entirely possible that 
he described a molt of A. amydgala. However I have not seen 
the types and can make no defensible judgement. Molts of the 
species here identified as A. amygdala ? from the Chickasawhay 
and Paynes Hammock, look exactly like the illustrations of
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Hemicythere laevicula.
Aurila kniffeni (Howe & Law)
Plate V I , figs. 4, 5
Hemicythere kniffeni Howe & Law, 1936, La. Geol. Survey
Bull., No. 7, p. 67, pi. 4, fig. 24, pi. 5, fig. 23.
Material: 9 specimens. Figured specimens HVH 8019 and 8020.
Occurrence: This species occurs very irregularly in the
Vicksburgian-, being common in sample 17-4 only. Howe (1936) 
reported it solely from the Marianna but I have found it 
rarely in the Mint Spring and basal Bucatunna also.
Remarks: A. kniffeni may be distinguished from A. saginata
by the latter's greater inflation and possession of a 
postero-ventral node.
Aurila saginata (Stephenson)
Plate VI, figs. 6, 7
Hemicythere saginata Stephenson, 1944, Jour, of Pal., v. 18, 
p. 158, pi. 28, figs. 16, 17.
Aurila saginata (Stephenson).- Butler, 1963, La. Geol. Survey, 
Bull., No. 39, p. 74, pi. 2, figs. 9-21.
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Material: Several hundred specimens. Figured specimens
HVH 8021 and 8022.
Occurrence: Occurs abundantly in the Chickasawhay and
Paynes Hammock but was not observed in the Vicksburgian. It 
normally makes up around ten per-cent of the fauna in the 
Chickasawhay and is probably a descendant of A. kniffeni. 
Remarks: None
Genus CAUDITES Coryell and Fields 
Caudites sp. A .
Caudites ? sp. Butler, 1963, La. Geol. Survey Bull., No. 39, 
p. 72, pi. 2, fig. 18.
Material: Two valves, one complete and one broken. Figured
specimen HVH 8023.
Occurrence: One specimen was found in sample 12-1 and one
in sample 12-3 from the Chickasawhay Formation at Taylor 
Mill Creek, north of Waynesboro, Mississippi.
Remarks: These specimens are identical with the one found
by Butler (1963) in the Paynes Hammock Sand of Wayne Co., 
Mississippi. In view of the limited number of specimens 




Plate VI, figs. 9, 10
Material: One adult and five juvenile valves. Figured
specimens HVH 8024 and 8025.
Diagnosis: A Caudites with a weak dorsal ridge, and promi­
nent median ridge which is connected posteriorly to a strong 
ventral ridge by a well developed short, vertical bar. Ven­
tral ridge bifurcates anteriorly and reunites just short of 
the anterior margin.
Occurrence: Found only in the Byram Marl.
Remarks: Except for the lack of marginal denticulation and
surface reticulation these forms could readily be placed in 
the genus Orionina. There is apparently a close connection 
between these two genera, possible Caudites is ancestral to 
Orionina. There are too few adult specimens to justify 
formal description at this time.
Family LEGUMINOCYTHERIDIDAE Howe, 1961 
•Genus LEGUMINOCYTHEREIS Howe, 1936
Leguminocythereis cookei Howe &•Law 
Plate VI, figs. 11, 12
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Lequminocythereis cookei Howe & Law, 1936, La. Geol. Survey- 
Bull., No. 7, p. 62, pi. 4, fig. 11, pi. 5, figs. 13,
1 4 .
Material: 13 specimens. Figures specimens HVH 8026 and
8027.
Occurrence: Observed infrequently in the Glendon and Byram.
Remarks: This species resembles molts of species of the
genus Cytheretta but as no representatives of this genus 
have been observed in Vicksburgian sediments the probability 
of this actually being the case is very slight.
Lequminocythereis crassus Butler 
Plate VI, figs. 13, 14
Cythereis s p . 8 Howe, 1934, Shreveport Guidebook, p. 34, 
p i . 1, figs. 4 , 5 .
Leguminocythereis crassus Butler, 1963, La. Geol. Survey 
Bull., No. 39, p. 70, pi. 3, figs. 8-10, pi. 5,
.fig. d.
Material: Several hundred specimens. Figured specimens
HVH 8028 and 8029.
Occurrence: Observed in the Chickasawhay and Paynes Hammock.
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Remarks: This species may be distinguished from L.
guadracostata n. sp., with which it commonly occurs, by its 
smaller size and lack of alignment of elements of ornamen­
tation, and from L. lirata n. sp. for the latter reason also.
Leguminicythereis lirata n . s p .
Plate VII, figs. 1-3
Etymology: From the Latin lira meaning ridge in reference
to the longitudinal ridges.
Material: Over 100 specimens. Holotype 8032, right valve
adult female, length .6 3mm., height .36mm., Paratype 8031, 
right valve juvenile, length .54 mm., height .27mm., Para­
type 8033, left valve juvenile, length .52mm., height 
.29mm..
Type Locality: .Chickasawhay Formation, locality 14, sample
14-1, Waynesboro, Mississippi.
Diagnosis: A Leguminocythereis with 6 distinctively arranged
longitudinal ribs occupying the central portion of the 
carapace. Longitudinal ribs are separated by short vertical 
costae. A large anterior furrow subparallels the anterior 
margin.
Description: Carapace subrectangular in lateral view.
Dorsal margin nearly straight in males to very slightly 
convex in females. Ventral margin straight. Anterior margin 
broadly rounded with distinct rail like rim. Posterior 
margin moderately acute with a low rim. In dorsal view 
carapace is roundly arrow shaped, with posterior inflated 
and more truncate than anterior. Posterior margin slightly 
compressed. Greatest thickness in posterior one third, 
greatest height in anterior one third at position of eye 
tubercle. Surface of carapace ornamented with a distinc­
tive series of high longitudinal ribs and low vertical 
partitions. Occupying the central portion of the carapace 
are six ribs, the most ventral one of which forms a keel 
like ridge in juveniles that extends from the anterior fourth 
of the carapace. In adults the keel rib is subdued. The 
second ridge up branches from the third, at its anterior end 
and terminates abruptly at the position of greatest posterior 
inflation. The third ridge up commences anteriorly between 
the V shaped junction of the first and fourth ribs and con­
tinues toward the position of greatest posterior inflation 
where it makes a loop around the fourth rib and swings back 
toward the anterior margin forming the fifth rib. The sixth
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rib commences antero-medially and swings sharply up toward 
the mid-dorsal margin diverging from the fifth ridge, and 
then swings downward toward the mid posterior margin. There 
is usually a small riblet positioned anteriorly between the 
fifth and sixth ribs. The venter is flattened and possesses 
three ribs. Vertical partitions between the ribs are short, 
low and relatively inconspicuous in juveniles but more 
noticeable in adults. Immediately behind the prominent 
anterior marginal rim and separated from it by two short, 
widely spaced longitudinal partitions is a prominent high 
curving ridge which originates at the large eye' tubercle 
and continues parallel to the anterior margin toward the 
antero-ventral margin where it terminates indistinctly. 
Posterior to this ridge is a large furrow which begins antero- 
ventrally and terminates along the dorsal margin behind the 
eye tubercle. There are three or four low, short, longitudinal 
riblets within the furrow. Muscle node is distinct in exterior 
view.
Hinge of the right valve consists of a very slightly 
stepped, relatively sharp anterior tooth and deep, triangular 
postjacent socket connected to a low, smooth, elongate 
posterior tooth by a very finely crenulate, narrow median
groove. Inner margin and line of concrescence coincident 
except for very slight divergence at anterior end. Marginal 
area moderately broad. Marginal pore canals number 18-20 
along anterior margin, being more numerous antero-ventrally. 
Posterior end possesses six to eight radials. Radial canals 
are straight, originate individually and are unmodified. Sel­
vage strongly inturned at midventral position. Muscle scars 
a vertical row of four elongate adductors with one or two 
mandibular scars and three or more dorsal body scars.
Antennal scar indistinct but appears to be single and oval. 
Sexes distinct with males being longer and lower. Morpho­
logical characters slightly variable with longitudinal ribs 
being more prominent relative to short'vertical partitions 
in younger specimens. Adult forms more inflated with rib 
pattern essentially the same as in young forms but less 
conspicuous.
Remarks: The arrangement of the six ribs described above
is more consistently developed in younger than older specimens. 
In older forms the short vertical partitions between the 
longitudinal ribs are more prominent and the lower ridges 
are somewhat variable in the way they unite and diverge from 
each other. The carapace is more inflated in older specimens
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and the keel like nature of the most ventral ridge is sub­
dued .
Occurrence: The species is found in both Paynes Hammock
and Chickasawhay Formations but is more abundant in the 
latter.
Lequminocythereis quadracostata n . s p .
Plate X, figs. 13, 14
Etymology: in reference to the four mid-dorsal costae
found on adult specimens.
Material: Over 100 specimens. Holotype 8080, left valve
male, length .88mm., height .49mm., Paratype 8081, female 
complete carapace, length .84mm., length .50mm., width 
.54mm..
Type Locality: Chickasawhay Formation locality 14, sample
14-1, Waynesboro, Mississippi.
Diagnosis: A large species of Lequminocythereis having
four large, smooth, ribs running vertically from the muscle 
node to the dorsal margin.
Description: Carapace large, inflated, broadly ovoid
(females) to elongate ovoid (males) in lateral view.
Anterior margin evenly rounded, slightly acute; posterior
margin broadly triangular. Dorsal margin gently arched, 
ventral margin somewhat sinuous because of inturned selvage.
In dorsal view carapace broadly elliptical, greatest width 
at mid carapace. Anterior and posterior margins•compressed. 
Left valve slightly larger, overlaps right at anterior and 
posterior cardinal angles. In ventral view, venter is broad, 
flat, contact margin sinuous. Carapace ornamented with 
smooth, broad ridges between which are subcircular, relatively 
large pits. Muscle node present, slightly obscured by surface 
ornamentation. A deep, smooth sulcus occurs just back of 
anterior margin, commencing at the distinct eye tubercle 
and subparalleling the anterior margin ending at the antero- 
ventral margin. A similar sulcus begins just in front and 
below the eye tubercle, swings upward toward the dorsal 
margin and ends behind the anterior cardinal angle. Anterior 
and dorsal sulci separated by a single short rib. Usually 
four ribs visible in ventral portion of carapace below muscle 
node. These ribs lie subparallel to each other and tend to 
converge at the anterior and posterior extremities of the 
carapace. Four more ribs usually present on flattened venter. 
In dorsal half of carapace four ribs swing sharply upward 
at mid carapace and continue to dorsal margin. In dorsal
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view the median group of four ribs is flanked ant'eriorly and 
posteriorly by four to five other ribs that meet the median 
group and the dorsal margin at an angle.
Hinge of right valve with fairly large, stepped 
anterior tooth and postjacent deep, elongate socket. Pos­
terior tooth resembles acute right triangle with base toward 
posterior and hypotenuse sloping anteriorly toward the dorsal 
margin. Anterior and posterior elements connected by smooth, 
shallow groove. Left valve complementary. Muscle depression 
and ocular sinus conspicuous. Marginal area moderate with 
tendency for slight indented vestibule in anterior end, 
otherwise inner margin and line of concrescence coincident. 
Radial pore canals 20 to 25 along anterior margin, are 
fairly evenly spaced and straight; eight to ten along pos­
terior margin. Muscle scars a vertical row of four elongate 
adductors positioned in posterior half of muscle depression 
and two subcircular antennal scars which tend to unite 
located in front half of muscle depression. Morphological 
characters fairly constant, sexes distinct with males being 
more elongate. Molts exhibit adult characters.
Remarks: This species is easily distinguished by its large
size and possession of four vertical costae in the dorsal
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half of the carapace.
Occurrence: ■ Found only in the Chickasawhay and it is 
unevenly distributed.
Lequminocythereis scarabaeus Howe & Law 
Plate VII, figs. 4, 5
Lequminocythereis scarabaeus Howe & Law, 1936, La. Geol. 
Survey Bull., No. 7, p. 63, pi. 4, figs. 12, 17,
pi. 5, figs. 15-17.
Material: Several hundred specimens. Figured specimens
HVH 8034 and 8035.
Occurrence; Observed in all Vicksburgian Formations but 
the Marianna. It has not been reported above or below 
the Vicksburgian.
Remarks; This species is more abundant in arenaceous and
particularly argillaceous sediments, where it may .constitute
ten to 20 per-cent of the ostracode fauna.
Lequminocythereis verrucosus Howe & Law
Plate VI, fig. 15
Lequminocythereis verrucosus Howe & Law, 1936, La. Geol. 
Survey Bull., No. 7, p. 65, pi. 4, fig. 15.
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Material; Nine specimens. Figured specimen HVH 8030. 
Occurrence: Occurs only in the Byram Formation and only
infrequently there.
Remarks: Like L. scarabaeus this species seems to prefer
argillaceous sediments.
Family LOXOCONCHIDAE Sars, 192 5 
Genus CYTHEROMORPHA Hirschmann, 1909
Cytheromorpha dimorphina n . sp.
Plate VII, figs. 6, 7
Etymology: From dimorphous in reference to the pronounced
size difference between sexes.
Material: Over 100 specimens. Holotype 8036, right valve
female, length .45mm., height .24mm., Paratype 8037, right 
valve male, length .45mm., height .19 mm..
Type Locality: Chickasawhay Formation, locality 12, sample
12-1, Waynesboro, Mississippi.
Diagnosis: A Cytheromorpha with a flaring anterior marginal
rim, reticulae over the entire surface of the carapace, and 
pronounced sexual dimorphism.
Description: Carapace small, elongate, subrectangular.
Dorsal margin straight, ventral margin with mid-ventral
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concavity that is more pronounced in females. Dorsal and 
ventral margins tend to converge toward posterior. Posterior 
margin evenly rounded, squarish in females more pointed in 
males, with narrow, distinct rim. Anterior margin broadly 
rounded with relatively wide, flaring, smooth marginal rim. 
Usually six to eight straight anterior marginal pore canals 
visible in exterior view. Surface of carapace ornamented 
with numerous, haphazardly arranged subcircular reticulations. 
Posterior reticulae usually larger and lacunae deeper, 
especially in males. Anterior half of carapace always pos­
sesses reticulae. Eye tubercle present but faint. Left 
valve larger and overlaps right slightly at anterior cardinal 
angle. Greatest height in anterior one third at position of 
eye tubercle. Greatest thickness in posterior one-third.
Hinge of right valve typical for genus with smooth 
ball-like anterior tooth connected to posterior semi­
circular socket by very faintly crenulate, shallow groove.
Left valve complementary. Inner margin and line of con­
crescence diverge appreciably at anterior end and very slightly 
at posterior end. Anterior vestibule relatively large with 
inner margin smooth and curving evenly. Anterior portion of 
line of concrescence with small indentations at fairly regular
intervals at origin of marginal pore canals. Posterior 
vestibule very small. Anterior marginal pore canals number 
six to eight, are long, relatively indistinct and widely 
spaced. Posterior marginal canals very faint, usually five 
or six. Muscle scars a vertical row of four slightly elon­
gate adductors with small V shaped antennal scar. Two or 
three additional scars above main group. Surface ornamenta­
tion is variable with reticulae fine to fairly coarse but 
always with posterior reticulae coarser. Sexes quite dis­
tinct with males smaller, with more pointed posteriors.
Also, difference in size of anterior and posterior reticulae 
more pronounced in males. Molts exhibit adult surface 
ornamentation.
Remarks: This species may be differentiated from c:.
rosefieldensis by the latter1s more pointed posterior in 
females and narrower anterior margin. Also the males of 
C. rosefieldensis do not exhibit the degree of sexual 
dimorphism that this species does.
Occurrence: Found only in the Chickasawhay and Paynes
Hammock.
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Cytheromorpha rosefieldensis Howe & Law 
Plate VII, figs. 10, 11
Cytheromorpha rosefieldensis Howe & Law, 1936, La. Geol.
Survey Bull., No. 7, p. 77, pi. 6, figs. 9-11. 
Cytheromorpha vicksburgensis Howe, 1936, ojd. c i t ., p. 77, 
pi. 6, figs. 17, 18. (males of above).
Material: Several hundred specimens. Figured specimens
HVH 8040 and 8041.
Occurrence: Found commonly in the Mint Spring, Glendon,
Byram, and basal Bucatunna. Not observed in the Chickasawhay.
Genus LOXOCORNICULUM Benson & Coleman, 196 3
Loxocorniculum durhami (Butler)
Plate VII, fig. 9
Loxoconcha durhami Butler, 1963, La. Geol. Survey Bull.,
No. 39, p. 51, pi. 2, fig. 6, pi. 5, fig. h.
Material: 12 specimens. Figured specimen HVH 8039.
Occurrence: Observed infrequently in the Chickasawhay and
Paynes Hammock.
Remarks: Benson and Coleman (1963, p. 38) erected the genus
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Loxocorniculum to accommodate those loxoconchids that 
possessed posterodorsal protuberances. The range of the 
genus is Oligocene ? to Recent.
Genus LOXOCONCHA Sars, 1866 
Loxoconcha woodwardsensis Howe & Law 
Plate VII, fig. 8
Loxoconcha woodwardsensis Howe & Law, 1936, La. Geol. Survey- 
Bull., No. 7, p. 76, pi. 6, figs. 14-16.
Material: Several hundred specimens. Figured specimen
HVH 8038.
Occurrence: Observed consistently throughout the Vicksburgian
and Chickasawhay.
Remarks: L. woodwardsensis is a ubiquitous species but is
more abundant in argillaceous sediments.
Family TRACHYLEBERIDIDAE Sylvester-Bradley, 1948 
Genus ACTINOCYTHEREIS Puri, 1953
Actinocythereis dacyi (Howe & Law)
Plate VIII, figs. 1-4
Cythereis dacyi Howe & Law, 1936, La.-Geol. Survey Bull., 
p. 45, pi. 4, fig. 6, pi. 5, figs. 3-4.
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Cythereis thompsoni Howe & Law, 1936, op. c i t . , p . 5 3, 
pi. 4, fig. 7, pi. 5, figs. 8-10.
Trachyleberis (?) dacyi (Howe & Law).- Puri, 1953, Am. Mid.
Nat., v. 49, p. 177, pi. 1, fig. 11.
Trachyleberis'(?) thompsoni (Howe & Law).- Puri, op. c it., 
p. 176, pi. 1, figs. 6-8.
Material: Several hundred specimens. Figured specimens
HVH 8046, 8047, 8048, and 8049.
Occurrence: Occurs regularly and at times abundantly
throughout the Vicksburgian but does not continue into the 
Chickasawhay.
Remarks: It appears that the morphological variability
exhibited by forms described as Cythereis dacyi and _C. 
thompsoni by Howe & Law, can readily be encompassed in one 
species. As CL dacyi has priority in print it is chosen as 
the senior synonym. Howe & Law state that c:. dacyi is 
characterized by having an anterior rim with three rows of 
spines, denticulate dorsal and ventral maroins, and a com­
pressed posterior margin with a double row of spines. In 
contrast,yC. thompsoni was defined as having an anterior rim 
with a double row of spines, the marginal row being composed 
of small spines, the upper row possessing larger denticles
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passing into a blade like rim in the dorsal half. The ventral 
margin was free of ornamentation. There appears, however, to 
be a complete gradation of these characters that makes it 
impossible to divide the sequence at any particular point. 
These forms are easily distinguished from Actinocythereis 
guadrataspinata {Howe & Law), by their lack of flattened, 
quadrate spines and anterior blade like rim, and possession 
of five prominent rather than four weak spines below the 
muscle node. Actinocythereis woodwardsensis on the other 
hand is very similar to A. dacyi as amended, except that the 
central row of spines has been supplanted by a fused ridge 
like feature in A. woodwardsensis'. The latter form is very 
rare and may represent morphological response to unique 
ecological conditions.
Actinocythereis guadrataspinata (Howe & Law)
Plate VIII, figs. 5-7
Cythereis guadrataspinata Howe & Law, 1935, La. Geol.,
Survey Bull., No. 7, p. 50, pi. 3, figs. 30-32, 
pi. 4, fig. 3.
Trachyleberis (?) guadrataspinata (Howe & Law).- Puri, 1953, 
Am. Mid. Nat., v. 49, p. 175, pi. 1, figs. 1, 2.
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Material: Several hundred specimens. Figured specimens
HVH 8050, 8051, and 8052.
Occurrence: Found regularly throughout vicksburgian sedi­
ments, being particularly abundant in the Glendon. Not 
observed in the Chickasawhay.
Remarks: Of the species of Actinocythereis found in this
study, A. guadrataspinata is the most easily identified. Its 
spines are rather flat, square ended and particularly numerous 
around the periphery, imparting a hairy appearance. It is 
usually associated with A. dacyi but has been found by itself.
Actinocythereis rosefieldensis (Howe & Law)
■ Plate VIII, fig.. 11
Cythereis rosefieldensis Howe & Law, 1936, La. Geol. Survey 
Bull., No. 7, p. 51, pi. 3, fig. 26, pi. 4, figs. 1, 2.
Trachyleberis (?) rosefieldensis (Howe & Law) .- Puri,
1953, Am. Mid. Nat., v. 49, p. 175, pi. 1, fig. 3.
Material; About 50 specimens. Figured specimen HVH 8056. 
Occurrence: Most common in the Mint Spring, but has been
observed in the Byram and basal Bucatunna. Never abundant 
at any horizon.
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Remarks: As this species always occurs in elongate form it
is undoubtedly the male of some other species, probably a 
variant of the males of A. dacyi. However, the expanded, 
bearded nature of the postero-ventral margin renders the 
form so distinctive that until its exact affinities are 
proved, it is better to treat it as a separate taxon.
Actinocythereis waynensis Butler 
Plate VIII, figs. 8-10
Actinocythereis exanthemata (Ulrich & Bassler) waynensis 
Butler, 1963, La. Geol. Survey Bull., No. 39, p. 57, 
pi. 3, figs. 1, 2, pi. 5, fig. c, pi. 6, figs. o, p.
Actinocythereis prolata Butler, op. c i t ., p. 59, pi. 3, 
fig. 4, pi. 5, fig. b, pi. 6, figs. q, r.. (male of 
above)
Material: Several hundred specimens. Figured specimens
HVH 8053, 8054, and 8055.
Occurrence: Abundant in the Chickasawhay and Paynes Hammock
but not found in older sediments.
Remarks: At the time Butler (1963) erected the subspecies
A. exanthemata waynensis she mentioned that males and females 
were indistinguishable. This is atypical of the genus.
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Further observation suggests that A. prolata Butler, is in 
fact the male form of A. exanthemata waynensis herein raised 
to specific rank. A. waynensis differs from A. exanthemata 
exanthemata (U & B ) , by the latter1s possession of a dis­
tinctive double bearded postero-ventral margin. It differs 
from A. exanthemata marylandica (Howe & Hough), in that it 
is smaller and does not possess a strong postero-dorsal 
transverse ridge. It is, however, similar to A. exanthemata 
gomillionensis (Howe & Ellis), and may upon further investi­
gation prove conspecific with it. This entire group of 
species and subspecies needs intensive review and it is 
suggested that all subspecies of the group could validly be 
raised to specific rank, as there are stratigraphic and 
geographic considerations that' are adverse to the creation of 
valid subspecies.
Actinocythereis woodwardsensis (Howe & Law)
Plate VIII, fig. 12.
Cythereis woodwardsensis Howe & Law, 1936, La. Geol. Survey 
Bull., No. 7, p. 56, pi. 3,- figs. 27-29, pi. 4, fig. 5. 
Actinocythereis woodwardsensis (Howe & L aw).- Puri, 1953,
Am. Mid. Nat., v. 49, p. 182, pi. 2, fig. 9.
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Material: 9 specimens. Figured specimen HVH 8057.
Occurrence: Observed in only three samples: 13a-5 from
the Byram, 44-1 from the basal Bucatunna, and 13a-6 from the 
Glendon.
Remarks: It is likely that this species is merely a variant
of A. dacyi.
Genus BUNTONIA Howe, 19 35
Buntonia huneri (Howe & Law)
Plate VII, figs. 14, 15
Pericythereis huneri Howe & Law, 1936, La. Geol. Survey
Bull., No. 7, p. 66, pi. 4, fig. 16, pi. 5, figs. 19-21.
Material: Over 100 specimens. Figured specimens HVH 8044
and 8045.
Occurrence: Observed only in the Vicksburgian where it
occurs regularly in the Mint Spring, Marianna, and Glendon, 
but rarely in the Byram.
Remarks: This species is similar to B. israelskyi (Howe &
Pyeatt), but is larger, the posterior is not as attenuated, 
the eyespot is more pronounced, and it is less inflated than
B. israelskyi. The ornamentation is not as coarse and distinct
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as in B. sulcata Butler nor is the median sulcus as pronounced. 
13. huneri, like B . sulcata, exhibits a preference for arenaceous 
sediments.
Buntonia sulcata Butler 
Plate VII, figs. 12, 13
Buntonia sulcata Butler, 1963, La. Geol. Survey Bull.,
No. 39, p. 55, pi. 2, figs. 13, 14, pi. 5, fig. a, 
pi. 6, fig. b.
Material; Two specimens. Figured specimens HVH 8042 and 
8043.
Occurrence: Not found in the Vicksburgian, very rare in
the Chickasawhay and common in the Paynes Hammock.
Remarks: None, see remarks under B. huneri.
Genus ECHINOCYTHEREIS Puri, 1954
Echinocythereis j acksonensis (Howe & Pyeatt)
Plate IX, figs. 1, 2
Cythereis ? jacksonensis Howe & Pyeatt, 1935, La. Geol. Survey 
Bull., No. 5, p. 35, pi. 1, figs. 23, 24, pi. 2, fig. 31.
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Cythereis j acksonensis (Howe & Pyeatt).- Garrett, 1936,
Jour, of Pal., v. 10, p. 786.
Echinocythereis jacksonensis (Howe & Pyeatt).- Puri, 1953, 
Fla. Geol. Survey Bull., No. 36, p. 260.
Cythereis ? mcguirti Howe, 1936, La. Geol. Survey Bull.,
No. 7, p. 48, pi. 4, figs. 21-22.
Brachycythere betzi Swain, 1948, M d . B d . N t l . Res. Pub., 
v. 2, p. 209, pi. 15, figs. 12, 13, (Not _B. betzi 
Jennings, 1936).
Buntonia ? mcguirti (Howe).- Swain, 1951, USGS Prof. Pap. 
234-A, p. 40, pi. 4, figs. 2, 3.
Material: Several hundred specimens. Figured specimens
HVH 8058 and 8059.
Occurrence: A ubiquitous species occurring in practically
every sample from Vicksburgian sediments. Not observed in 
the Chickasawhay. Common in the Eocene.
Remarks: After looking at several hundred specimens of
El. j acksonensis from Jackson Eocene sediments and forms 
formerly described as E. mcguirti from the Vicksburgian- 
it became apparent that no consistent differentiation could 
be made. There is a definite difference between _E.
~jacksonensis sensu strictu and Vicksburgian specimens
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(Ji- m c g u i r t i  sensu strictu) from very calcareous sediments.
The latter are larger, the ornamentation is coarser, and, 
more noteworthy, the posterior is more pointed. On the 
other hand Vicksburgian specimens from arenaceous or 
agrillaceous sediments are indistinguishable from Eh j acksonensis 
of the Jackson Eocene.• Further, Cotype #1750 in the H. V.
Howe collection of Cythereis ? mcguirti Howe, is very similar 
if not identical with Holotype #816 of Cythereis ? j acksonensis 
Howe & Pyeatt. This in itself would make a junior subjective 
synonym of C. mcguirti, and makes it necessary for those 
Vicksburgian forms which are distinctive to receive a valid 
name. I believe, however, that the distinctive morphological 
character exhibited by specimens coming from calcareous 
Vicksburgian sediments is a result of ecology and that at 
best the forms should be given only subspecific rank. For —  
to do this satisfactorily would require a more penetrating 
study than was possible in the present paper.
Genus JUGOSOCYTHEREIS Puri, 1957
When Puri erected the genus he unfortunately was working 
with badly preserved specimens that did .not reveal many of 
the salient features necessary for an adequate generic
description. Specimens are now at hand which will permit 
detailed analysis and Puri's original description herein 
amended.
Description: Carapace rather large, subquadrate in lateral
outline. In dorsal view carapace bluntly arrow shaped, 
thickest at position of muscle node or in posterior one 
third where ventral ridges flare to a maximum. Usually with 
distinct groove behind muscle node. Ventral view distinctly 
arrow shaped owing to prominent ventral ridges. Left valve 
overlaps right slightly at cardinal angles.. Surface orna­
mented with two distinct ridges, one dorsal commencing 
behind and ventral to prominent eye tubercle continuing 
posteriorly and usually turning downward. Ventral ridge is 
larger, begins at or just behind antero-ventral margin, 
swings slightly upward posteriorly and usually terminates in 
a sharp spine just short of posterior margin. Surface of 
carapace between dorsal and ventral ridges delicately to 
coarsely reticulate. In adults reticulae high standing and 
distinct, usually spinose; in juveniles usually flat and more 
regularly arranged. May or may not have ridges on and anterior 
to muscle node. These latter rarely found on juveniles. 
Juveniles of species may exhibit more distinctive characters
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than adults. Dorsal and ventral margins straight. Anterior 
margin broadly rounded, rimmed, denticulate; posterior margin 
broadly rounded, rimmed, denticulate; posterior margin 
slightly produced, compressed, denticulate with dorsal concavity. 
Normal'pore canals large occurring between reticulae.
Hingement of right valve consists of large, high rounded 
anterior tooth with postjacent deep socket connected to a 
rather elongate unmodified, posterior tooth by a finely 
crenulate groove. Prominent ocular sinus anterior and slightly 
ventral to base of anterior tooth in right valve. Hingement 
of left valve complementary. Inner margin and line of 
concrescence coincident and fairly broad. Both valves show 
distinct liplines. Ventral margin inturned one third back 
from anterior margin, more pronounced in right valve. Radial 
pore canals straight, numerous, evenly spaced and usually 
terminate in marginal spines. Muscle scars consist of four 
elongate adductors in vertical row with V shaped antennal 
scar which may divide into two especially in right valve.
Usually one or more mandibular scars and one to three dorsal 
body scars present. Dimorphism pronounced. Juvenile forms 
may be radically different from adults in surface ornamenta­
tion. Morphological variability in adults considerable.
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Remarks: In this genus as with some others, Henryhowella for
instance, specific differentiation is extremely difficult; 
not because of a paucity of characters as with the bairdids, 
but because of a superabundance of them. One never knows 
exactly where to draw a specific boundary and after drawing 
it is severely taxed to explain the basis for it. At times 
there seems to be a.s much or more intraspecific morphological 
variability as interspecific variability. I have seen Recent 
specimens from the Caribbean that look very much like 
Jugosocythereis vicksburgensis although the possibility of 
their being conspecific is very small.
The two closest morphological allies to this genus are 
Bradleya Hornibrook and Quadracythere Hornibrook. 
Jugosocythereis may be distinguished from the latter by the 
fact that Quadracythere has no distinct ridges anterior of 
the muscle node, the marginal pore canals have median swel­
lings, and the posterior tooth in the right valve tends to 
be lobate. In Bradleya there is no caudal process, the cara­
pace may be smooth, and the posterior tooth of the right 
valve is usually modified. This last character may not be 
significant in any of the above genera. The most outstanding 
character of Jugosocythereis is its distinct surface reticu- 
1ation.
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In this genus I would place:
J. vicksburgensis (Howe & Law) type species 
J. pipkinensis (Stephenson)
J. bialata (Howe)
Cythereis ? scutulata Howe (juv. of J. bialata)
J* fungosa (Butler)
Cythereis bursilloides Stadnichenko 
Cythere leeana Stadnichenko (worn spmn. of C.
bursilloides)
Cythereis ? bassleri Munsey 
Hemicythere lemniscata Howe 
It is doubtful that tricarinata ( S w a i n ) P u r i ,  
belongs in this taxon as Puri indicated when erecting the 
genus. There also appear to be several European forms that * 
might well belong to the genus, particularly Hermanites 
hebertiana ..(Bosquet) Keij, 1957; Quadracythere macrapora 
( B o s q u e t ) K e i j ;  Quadracythere vermiculata (Bosquet).- 
Keij; and possibly Quadracythere anqusticostata (Bosquet).- 
Keij. There are undoubtedly others.
Jugosocythereis fungosa (Butler)
Plate IX, figs. 3-5
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Cythereis hannai Stephenson, 1944, (part), Jour, of Pal., 
v. 18, p. 157, pi. 28, figs. 11-12.
Not Cythereis hannai (Israelsky, 1929, Ark. Geol. Survey 
Bull., No. 2, p. 16,' pi. 4a, figs. la-c.
Cythereis pipkinensis Stephenson, 1944, (new name, part), 
Jour, of Pal., v. 19, p. 411.
Quadracythere boldi Butler, 1963, La. Geol. Survey Bull.,
No. 39, p. 64, pi. 4, figs. 7, 8, (juvenile).
Hermanites fungosa (Butler, 1963, op. cit. , p. 63., pi. 4, 
figs. 4-6, (juvenile).
Jugosocythereis pipkinensis (Stephenson) Butler, 1963, 
o p . c i t ., p. 67, pi. 4, figs. 13, 14.
Material: Several hundred specimens. Figured specimens
HVH 8060, 8061, and 8062.
Diagnosis: A species of Jugosocythereis having coarsely
reticulate surface ornamentation with two poorly defined, 
variable ridges on and anterior to the muscle node; the 
ventral one of which diverges sharply from the dorsal one, 
is short and tends to bifurcate. Neither ridge reaches the 
anterior margin.
Description: Carapace large, elongate, quadrate in lateral
view. Dorsal and ventral margins straight, converging very
slightly toward posterior. Anterior margin broadly rounded 
with distinct raised rim which possesses 20 to 25 fine den­
ticles. Posterior compressed with slight concavity ventral 
to posterior cardinal angle in left valve, less noticable 
in right valve. Posterior margin with five or six blunt 
spines which may be compound. In dorsal view carapace 
broadly and roundly wedge shaped showing sharp compression 
of posterior one quarter of carapace. Left valve larger 
and overlaps right at anterior cardinal angle. Anterior rim 
dished on the anterior face. Ventral ridge visible in dorsal 
view and greatest width usually in posterior two-thirds of 
carapace. In ventral view ventral ridges impart arrow 
shaped platform appearance, with muscle node visible and 
posterior compression less pronounced than in dorsal view. 
Surface of carapace ornamented with fairly regular, high 
standing, large reticulae between prominent dorsal and 
ventral ridges. Dorsal ridge begins below and posterior to 
large, glassy eye tubercle and separated from it by a smooth, 
groove-like depression. Ridge swings gently upward to a 
position just posterior of center where it then turns more 
sharply downward to posterior one-quarter of carapace then 
continues vertically downward, stopping in upper one-third
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of carapace. Ventral ridge begins at antero-ventral margin, 
is connected to anterior rim, swings slightly upward ending 
in a sharp point below and anterior to termination of dorsal 
ridge. Some specimens show tendency for ventral ridge to 
turn upward at a right angle for a'very short distance. Two 
rather indistinct ridges present on the muscle node, extend­
ing almost to anterior rim. Ridges may be lacking entirely 
but when present the ventral one is short, not well developed, 
diverges sharply away from the dorsal one and has a tendency 
toward bifurcation.
Hinge of right valve with large subtriangular anterior 
tooth and postjacent deep subtriangular socket, with base of 
triangle being toward the anterior. Finely crenulate, 
shallow groove connects anterior elements with smooth, 
knob-like posterior tooth that is slightly longer than wide. 
Inner margin and line of concrescence coincident and fairly 
broad. Distinct lip lines present. Ventral margin strongly 
inturned just anterior of center in right valve, less pro­
nounced in left valve. Marginal pore canals numerous, about 
30 to 35 in anterior end, straight, unmodified. Normal pore 
canals large and distinct in interior view. Muscle scars a 
vertical row of four elongate adductors with two circular to
slightly elongate antennal scars above and anterior to 
adductor group in right valve. In left valve antennal scars 
tend to merge. Sexes quite distinct. Ornamentation of 
immature specimens different from adults; reticulae smaller, 
lower, more regular giving a boxy net-like appearance. In 
very early molts carapace thin, reticulae delicate and spinose 
Surface morphology variable.
Remarks: Stephenson described Cythereis pipkinensis (new
name for C. hannai Stephenson, 1944), from specimens taken 
from core material in Stanolinds #B-2 Pipkin well in Jeffer­
son Co., Texas, and from the Chickasawhay Formation in Wayne 
Co., Miss.. He included two distinct species in his type 
material. The Holotype (2350), and two Paratypes (2351, 2352)
are Jugosocythereis pipkinensis (Stephenson) . The third 
paratype (2353) from the Chickasawhay formation is a new 
species but one which Butler (1963, pi. 4, figs. 13, 14) 
identified as J. pipkinensis. She also described as new, 
Hermanites fungosa (p. 63, pi. 4, figs. 4-6), and 
Quadracythere boldi (p. 64, pi. 4, figs. 7-8), both of which 
are immature forms of the species she calls J. pipkinensis.
In accordance with the Code of Zoological Nomenclature 
(Art. 24(b) ii, p. 27) , Hermanites fungosa Butler, has .
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priority and is thus the senior synonym.
J. fungosa may be differentiated from J. pipkinensis by 
the fact that the latter has finer less obvious reticulae, 
the females are higher in relation to their length, and the 
ridges on and anterior to the muscle node, are more pronounced 
and subparallel.
Occurrence: Found in theChickasawhay and Paynes Hammock
of Mississippi and Alabama. Butler reported it from the 
Tampa limestone of Florida, Chickasawhay formation of 
Mississippi, and upper Frio sand (subsurface) of Louisiana. 
Van den Bold (1950) reported it from the Miocene of 
Venezuela.
Jugosocythereis vicksburgensis (Howe & Law)
Plate IX, figs. 7, 8
Cythereis (?) vicksburgensis Howe & Law, 19 36, La. Geol. 
Survey Bull., No. 7, p. 54, pi. 4, fig. 4, pi. 5, 
figs. 1 , 2.
Cythereis (?) chawneri Howe & Law, _op. c i t . ,. p. 45, pi. 4,  
figs. 8, 9, (worn spmn.).
Cythereis (?) weaveri Howe & Law, op. c i t ., p. 55, pi. 4, 
fig. 10, pi. 5, figs. 6, 7 (juvenile).
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Cythereis vicksburgensis (Howe & Law).- van den Bold, 1946, 
Contrb. Ost. Study (thesis), p. 89.
Cythereis bicarinata Swain, 1946, Jour, of Pal., v. 20, 
p. 376, pi. 54, figs. 7a-d, pi. 55, figs. la-e. 
Jugosocythereis bicarinata (Swain).- Puri, 1957, Fla. Geol. 
Survey Bull., No. 38, p. 200, pi. 12, figs-. 11-20.
Material: Several hundred specimens. Figured specimens
HVH 8064 and 8065.
Occurrence: Reported from the Ocala of Florida (Swain,
1946; Puri, 1957), Vicksburgian of Louisiana and Mississippi 
(Howe, 1936), Oligocene and Miocene of Trinidad (van den Bold, 
1960), Miocene of Venezuela (van den Bold, 1950), Recent of 
the Caribbean (van den Bold, 1946), and the Cocoa sand (Jack­
son) of Alabama (Deboo, 196 5).
Remarks; After comparing specimens of Cythereis bicarinata 
Swain from'the ocala of Florida with specimens qf 
Jugosocythereis vicksburgensis (Howe & Law) from various 
horizons in the Vicksburgian sediments of Louisiana, Miss­
issippi and Alabama there seemed to be no basis for specific 
differentiation. However, I had not seen the types -of C. 
bicarinata and asked Dr. Joseph E. Hazel of the United 
States National Museum to compare them with specimens of
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J. vicksburgensis taken from the Mint Spring, Glendon, and 
Byram Formations of Mississippi. He replied that: I see
little justification for separation of the Mississippi forms 
from the Florida (Swain's) forms at the species level. The 
specimens of C. bicarinata bear as close a resemblance to 
the specimens in your holes 1, 2, and 3 (Mint Spring, Byram,
Glendon) as they do to one another." One does notice an 
increase in bulkiness arid coarseness of ornamentation in 
specimens from calcareous facies that, at first glance, make 
them appear different from specimens from terrigeneous 
material.
Van den Bold (1950, p. 82) was the first to suggest 
that C . vicksburgensis and (3. bicarinata were synonymous.
He reiterated this in 1957 and also included Cythere 
pannosa Brady, in synonymy, but later (1960) expressed 
doubt that _C. pannosa and C. vicksburgensis were synonymous. 
At present he considers the forms as two distinct species 
(personal communication) . Cythereis bicarinata Swain is 
thus a junior subjective synonym of Jugosocythereis 
vicksburgensis (Howe & L a w ) , and the latter becomes the 
type species of the genus.
Cythereis (?) chawneri Howe & Law is a worn specimen
9
154
of J. vicksburgensis and Cythereis (?) weaveri Howe & Law, 
is a juvenile form of the same species. The species may be 
distinguished from J. fungosa by the latter1s more orderly 
arrangement of reticulae and absence of consistently 
developed ridges anterior to the muscle node.
Genus OCCULTOCYTHEREIS Howe, 1951
Occultocythere!s kempi (Howe & Law)
Plate IX, fig. 6
Cythereis (?) kempi Howe & Law, 1936, La. Geol. Survey Bull., 
No. 7, p. 47, pi. 4, fig. 13.
Occultocythereis kempi (Howe & L a w ) .- Howe, 1951, Fla. Geol. 
Survey Bull., No. 34, p. 20.
Material: Over 100 specimens. Figured specimen HVH 8063.
Occurrence: Occurs in limited numbers throughout the
Vicksburgian, but has not been found above or below it. 
Remarks: This species exhibits remarkable morphological
stability regardless of sediment type or stratigraphic 
position. It is, however, slightly more abundant in cal­
careous sediments.
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Genus PHACORHABDOTUS Howe & Laurencich, 1953
Phacorhabdotus arcanuqemmatus n . sp.
Plate IX, figs. 9-11
Etymology: From the Latin arcanus meaning secret, and gemma
meaning eye.
Material: Nine specimens. Holotype 8066, right valve,
length .58mm., height ,35mm., Paratype 8067, left valve,
length .6 2mm., height .36mm..
Type Locality: Mint Spring Formation locality 6, sample 6-11,
St. Stephens Quarry, Alabama.
Diagnosis: A Phacorhabdotus having very faint eye tubercles,
marginal pore canals in sets of two and divided, adductor 
muscle scars.
Description: Carapace small, subquadrate, anterior margin
broadly and evenly rounded, with thin, transluscent flange. 
Posterior narrower, blunt,, unornamented. Dorsal and ventral 
margins straight, sub-parallel. In dorsal view carapace 
slopes gently and uniformly from posterior one-third to 
anterior margin which has raised rim. Slope from this point 
to posterior is abrupt; posterior margin smooth, without rim. 
Surface ornamented with three low ridges, all of which may be
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seen in dorsal view. Ventral ridge begins in posterior one- 
fourth or one-fifth of carapace, is straight and terminates 
just anterior of center, usually twice as long as dorsal 
two. Middle ridge very short, larger at posterior. Dorsal 
ridge slightly longer than median ridge with slight posterior 
angulation. Surface otherwise smooth. Eye tubercle very 
faint-. Left valve larger, particularly noticeable at pos­
terior cardinal angle.
Hinge of right valve with strong, pointed anterior tooth 
set far back from anterior margin, with deep subjacent socket. 
Posterior tooth smooth, smaller than anterior one, slightly 
elongate and connected to anterior element by shallow, smooth 
groove. Left valve complementary. Inner margin and line 
of concrescence appear everywhere coincident. Marginal area 
very broad in anterior end. Radial pore canals straight, 
usually in sets of two, normally from 20 to 25 sets. Six to 
ten single pseudoradials visible from exterior. Muscle scars 
in shallow muscle node and appear to be variable. Normally 
in right valve there are four adductors and three antennals. 
Dorsal scar of adductor group is small, subcircular. Similar 
scar just ventral and anterior to upper one with two elongate, 
slightly sinuous scars subjacent to these. Antennal group
composed of two subcircular scars arranged dorso-ventrally 
above a third crescent shaped scar situated beneath the upper 
two and opens dorsally. Additional scars usually visible near 
dorsal and ventral margins. In left valve upper scar of adduc­
tor group large, with two sets of small scars ventral to upper 
one, each set containing two scars each. Antennal group com­
posed of small circular scar above a crescent shaped scar 
which opens dorsally. Sexual dimorphism not observed. Mor­
phological features appear to be fairly constant. Molts not 
observed.
Remarks: Except for a very faint eye tubercle this species,
externally, looks very much like an Ambocythere. Internally, 
however, the features are more like those of Phacorhabdotus, 
the muscle scars, hingement, and grouping of marginal pore 
canals being definitive. There is a difference in muscle 
scar pattern between this species and species of Phacorhab­
dotus found in the Cretaceous and Paleocene. In the older 
forms additional scars do not appear above the antennal scar 
nor are the bottom two adductor scars ever split into two 
separate scars. Later work may prove this invalid, but at 
present this form appears to be an aberrant stock from the 
main line of Phacorhabdotus that apparently gave rise to
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Ambocythere. There also may be some phylogenetic relation­
ship between these two genera and Buntonia.
Occurrence: The species,is restricted to the base of the 
Mint Spring and is the only species of Phacorhabdotus 
reported from Vicksburgian sediments. Alexander (1934) 
reported Cythereis sculptilis and Brachycythere formosa 
(both Phacorhabdotus, see Hazel, 1964) from the Midway 
(Paleocene) of Texas which until now were the youngest 
known Tertiary representatives of the genus.
Genus PURIANA Coryel.l and Fields, 1953
Puri ana elongorugata (Howe)
Plate X, figs. 10, 11
Puriana elongorugata ( H o w e ) B u t l e r ,  1963, La. Geol. Survey 
Bull., no. 39, p. 61, pi. 3, fig. 3.
Cythereis elongorugata (Howe) .- Butler, 1963, La. Geol. 
Survey Bull., No. 7, p. 46, pi. 4, fig. 14.
Material; Forty-five specimens. Figured specimens HVH 8077 
and 8078.
Occurrence; Observed only in the Byram and basal Bucatunna. 
Howe (1936) reported a single specimen from the Mint 
Springs ? of Louisiana.
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Remarks: This species appears to favor environments in which
fine argillaceous sediments.or glauconitic marls were being 
deposited.
Genus QUADRACYTHERE Hornibrook, 195 2
Quadracythere aknisensis n . sp .
Plate X, figs. .1-4
Etymology: From the Greek aknisos meaning thin, without
fat, in reference to the thinness of the carapace.
Material; Nine specimens. Holotype 8070, right valve 
female, length .68mm., height .36mm., Paratype 8071, left 
valve male, length .63mm., height .35mm..
Type Locality: Chickasawhay Formation locality 13a, sample
13a-l, Waynesboro, Mississippi.
Diagnosis: A thin, medium sized species of Quadracythere
with a prominent dorsal and faint ventral ridge. Carapace 
ornamented with low irregular longitudinal ridges and sub- 
rectangular pits.
Description: Carapace medium size, thin, elongate sub­
quadrate. Anterior margin smooth, evenly rounded distinctly 
rimmed. Posterior margin with distinct angulation in dorsal 
half; ventral half produced, ornamented with six or seven
blunt spines. Dorsal margin very gently convex, smooth; 
ventral margin with slight concavity just posterior to junc­
tion of anterior marginal rim and ventral margin, otherwise 
straight. Greatest height in anterior one third of carapace.
In dorsal view carapace relatively thin, with slight sulcus 
immediately behind muscle note, posterior compressed. Greatest 
thickness at muscle nodes just anterior to center. Left 
valve larger, overlaps right at anterior and posterior cardinal 
angles. Surface ornamented with irregular, subdued rows of 
subrectangular pits delineated by smooth, clear longitu­
dinal ridges and short vertical partitions. A smooth ridge 
lies just below dorsal margin, commences just ventral and 
posterior to the distinct eye tubercle and continues toward 
the posterior margin. Just posterior of the mid line, dorsal 
ridge turns sharply upward, parallels the dorsal margin to 
the posterior cardinal angle where it swings straight down­
ward terminating in upper one third of carapace. Ventral 
longitudinal ridge present but very weak. Distinct subcentral 
muscle node present, otherwise carapace evenly inflated. 
Longitudinal ridges separating rows of pits usually more 
pronounced just behind prominent anterior marginal rim, 
usually six ridges present.
Hinge in right valve with smooth, strong anterior tooth 
with greatest width oriented dorso-ventrally. Deep post- 
jacent triangular socket connected to smooth, low, slightly 
elongate posterior tooth by shallow, smooth groove. Deep 
ocular sinus present. Marginal area relatively broad, parti­
cularly at anterior end. Line of concrescence and inner 
margin coincident. Ventral flange strong, inturned at mid­
carapace. Radial pore canals numerous, relatively straight, 
without median swellings. Muscle scars a vertical row of 
four elongate adductors set at rear of deep muscle pit with 
two circular antennal scars toward anterior of pit. Two 
or three other scars usually visible dorsal to main group. 
Morphological variability slight, longitudinal ribbing 
subdued on juveniles and sexual dimorphism weak.
Remarks: This form does not possess medial swellings on
the radial pore canals nor is the posterior tooth lobed or 
median groove crenulate as specified by Hornibrook when he 
established the genus. Nevertheless, these departures from' 
the original concept do not seem sufficiently important to 
warrant the erection of a new genus, and of the extant 
genera, Quadracythere seems best suited to carry this 
species. No other species of the genus resembles this one
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very closely.
Occurrence: Found only in the Chickasawhay and occurs
rarely there.
Genus TRACHYLEBERIDEA Bowen, 1953
Trachyleberidea blanpiedi (Howe)
Plate X, figs. 5, 6
Cythereis blanpiedi Howe, 1936, La. Geol. Survey Bull.,
No. 7, p. 44, pi. 4, fig. 27, pi. 5, fig. 18.
Cythereis blanpiedi Howe var. melvinensis Howe, op. c it., 
p. 44, pi. 5, fig. 22.
?Cythereis cubensis Bold, 1946, Contrb. to Tert. & Cret.
Ostra., Thesis, Utrecht., p. 91, pi. 10, figs. 22a, b.
Cythereis cubensis var. mammidentata Bold, op. cit., p. 91, 
pi. 10, figs. 23a, b.
Cythereis blanpiedi Howe, var. mammidentata Bold, 1950,
Jour, of Pal., v. 24, p. 108, list.
Material: Several hundred specimens. Figured specimens
HVH 8072 and 8073.
Occurrence: Occurs commonly in the Mint Spring and Glendon,
abundantly in the Marianna, and infrequently in the Byram.
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It was not observed in the Chickasawhay or Paynes Hammock.
Deboo (1965) reported it from the Red Bluff. Van den Bold 
(1946, 1950) reported it from the Eocene and Oligocene of 
Cuba and also from the Miocene (personal communication).
Remarks: This species is particularly abundant in calcareous
sediments which contain glauconite.
Cythereis blanpiedi var. melvinensis Howe, is here con­
sidered synonymous with Trachyleberidea blanpiedi (Howe).
In the variatal form, as described by Howe, the muscle node 
is divided into two and ventral half of the anterior margin 
is denticulate. The bifid nature of the muscle node appears 
to be a gradational feature possessed to a greater or lesser 
degree by all specimens and denticulae on the anterior margin 
are commonly worn off. Cythereis cubensis Bold is identical 
with T. blanpiedi (Howe), (see Bold, 1950). Cythereis cubensis 
var. mammidentata Bold, is also synonymous with T. blanpiedi.
In both forms the ventral half of the anterior marginal rim 
is ornamented with eight spines, two of which originate from 
each of four short rod like structures that connect the 
upper and lower portions of the double marginal rim. These 
spines'occur in pairs, the larger one being almost twice 
the size of the smaller. The ventral portion of the posterior
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margin beneath the prominent posterior terminal spine 
possesses five short spines. In _C. cubensis var. mammidentata 
both anterior and posterior sets of spines are more pro­
nounced than in T. blanpiedi but otherwise the forms are 
identical.
Family XESTOLEBERIDAE Sars, 1928 
Genus XESTOLEBERIS Sars, 1866
Xestoleberis vicksburgensis Howe
Xestoleberis vicksburgensis Howe, 1936, La. Geol. Survey 
Bull., No. 7, p. 78, pi. 6, figs. 19-21.
Material: Over 100 specimens. Figured specimen HVH 8079.
Occurrence: Found irregularly throughout the Vicksburgian
but not found in younger or older sediments.
Remarks: The species shows no preference for sediment type.
Xestoleberis platea n . sp .
Plate X, figs. 10, 11
Xestoleberis sp . Butler, 1963, La. Geol. Survey Bull.,
No. 39, p. 49, pi. 1, fig. 9, pi. 6, fig. j.
Etymology; From the Greek plateia meaning flat, in reference 
to the flat, blunt posterior margin.
Material: Over 100 specimens. Holotype 8076, right valve
female, length .59mm., height .35mm., Paratype 8074, left 
valve juvenile, height .45mm., height .27mm., Paratype 8075, 
right valve female, length .54mm., height .35mm..
Type Locality: Chickasawhay Formation locality 12, sample
12-1, Waynesboro, Mississippi.
Diagnosis: A moderately large species of Xestoleberis
with a fairly straight dorsal margin and rather blunt, 
flat posterior margin.
Description: Carapace somewhat egg-shaped in lateral view.
Anterior margin roundly pointed, with much longer dorsal 
than ventral slope. Posterior bluntly rounded, squarish, 
particularly in females. Dorsal margin very gently rounded, 
almost straight from mid-dorsal point to posterior margin. 
Postero-ventral margin in females very slightly convex, 
in males convexity much more pronounced. Slight mid- 
ventral concavity in both sexes, but more pronounced in 
males. In dorsal view, carapace distinctly egg shaped, 
greatest thickness just posterior to mid carapace. Left 
valve larger and strongly overlaps right. Carapace smooth,
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unornamented except for small widely spaced normal pore 
canals.
Hinge of right valve arcuate, crenulate along entire 
length. Anterior element of right valve a projecting row 
of about 14 fine teeth, connected to a similar posterior 
element of 12 teeth by a depressed, crenulate median element.' 
Anterior and posterior cardinal areas in left valve overhand 
anterior and posterior dental elements in right valve.. Mar­
ginal area moderately broad. Line of concrescence and inner 
margin diverge in anterior and postero-ventral areas to 
form fairly, large anterior and smaller postero-ventral vesti­
bules. Radial pore canals numerous and evenly spaced, particu­
larly along the ventral margin. Muscle scars a vertical row 
of four elongate adductors with a slightly arcuate antennal 
scar antero-dorsal to adductor group. Two subcircular 
mandibular scars antero-ventral to adductors. Typical 
xestoleberid elongate, arcuate scar present just ventral 
and posterior to anterior cardinal angle. Sexes distinct., 
males smaller, more elongate, with pronounced postero-ventral 
convexity. Morphological•variability slight. Molts, except 
for sex distinction, exhibit adult characters.
Remarks: This species can be separated from X. vicksburqensis
by its larger size, straighter dorsal margin and blunter 
posterior margin.
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PLATE I
1, 2 Paracypris rosefieldensis Howe & Law, 1. Int.. LV,
HVH 7951, 1.04 x .37mm., sample 22-2? 2. Ext. RV, 
HVH 7952, 1.03 x .36mm., sample 22-2.
3, 4 Bythocypris gibsonensis (Howe & Chambers), 3. Int.
LV, HVH 7953, .91 x .44mm., sample 22-2; 4. Ext.
LV, HVH 7954, .95 x .47mm., sample 22-2.
5 Digmocythere russelli (Howe & L ea), Ext. LV female, 
HVH 7955, 1.06 x .70mm., sample 22-2.
6-8 Bythocypris ? obovata n. s p ., 6. Ext. RV, Holotype
7956, .92 x .38mm.; 7. Ext. LV, Paratype 7957,
.88 x .39; 8. Int. view of 7, all types from sample 
23-4.
9, 10 Propontocypris mississippiensis (Howe & Lea), 9 .
Int. LV, HVH 7958, .80 x .37mm., sample 17-4;
10. Ext. LV, HVH 7959, .77 x .40mm., sample 17-4.
11,12 Argilloecia hiwanneensis Howe & Lea, 11. Ext. RV
female, HVH 7960, .51 x .24mm., sample 22a-2;






Alatacythere ivani Howe, 1. Ext. RV male, HVH 7 962, 
1.16 x .63mm., sample 22-2; 2. Dorsal view complete 
carapace female, HVH 7963, 1.12 x .66 x .69mm. wide., 
s amp1e 11-1.
Pterygocythereis howei Hill, 3. Ext. LV female, HVH 
7964, .95 x .46mm., sample 1-1; 4. Ext. RV male,
HVH 7965, .99 x .44mm., sample 12-2.
Pterygocythereis ? washingtonensis Swain, 5. Ext. LV, 
HVH 7966, .61 x ,29mm., sample 17-4; 6. Ext. RV, HVH
7967, .60 x .29mm., sample 22a-2; 7. dorsal view of
5, thickness .32mm..
Monoceratina cryptoporosa n .• s p ., 8. Ext. RV, Holotype
7968, .64 x .34 x .27mm. wide (one valve), sample
22a-2; 8. dorsal view of 8.
Monoceratina alexanderi Howe & Chambers, Ext. RV,
HVH 7969, .76 x .38mm., sample 22a-2.
Monoceratina wallacei Howe & Lea, Ext. LV,,
HVH 7970, .68 x .35mm., sample i—1ioCM
Monoceratina younqi Howe & Lea, Ext. LV, HVH 7971,
.60'x .29mm., sample 2 2a-2.
Krithe vicksburgensis Howe & Law, Ext. RV male, HVH 
1912, .49 x .18mm., sample 22a-2.
PLATE
PLATE III
Haplocytheridea blanpiede (Stephenson), 1. Ext. LV 
female, HVH 7973, .73 x .45mm., sample 6-3; 2. Ext.
LV male, HVH 7974, .83 x .40mm., sample 6-3-.
Clithrocytheridea grigsbyi (Howe & Chambers),
3. Ext. RV male, HVH 7975, .77 x .39mm., sample
24a-3; 4. Ext. LV female, HVH 7976, sample 13a-l. 
Eucythere woodwardsensis Howe, 5. Ext. LV male,
HVH 7977, .73 x .45mm., sample 12-3; 6. Ext. LV
juvenile, HVH 7978, .48 x .32mm., sample 22a-2;
7. Ext. LV female, HVH 7979, .63 x .40mm., sample
22a-2.
Krithe hiwanneensis Howe &. Lea, 8. Ext. LV female, 
HVH 7980, .73 x .39mm., sample 22-2; 9. Int. LV
male, HVH 7981,- .78 x .35mm., sample 22-2.
Cushmanidea byramensis (Howe), 10. Int. RV male, 
HVH 7982, .80 x .32mm., sample 25a-3; 11. Ext. LV
female, HVH 7983, .73 x .34, sample 26-8.
Cushmanidea oblongata Butler, 12. Int. RV male,
HVH 7984, .74 x .32mm., sample 1-1; 13. Ext. LV
female, HVH 7985, .68 x .33mm., sample 12-4.
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14, 15 Cushmanidea vidksburgensis (Howe), 14. Ext. LV
female, HVH 7986, .90 x .38mm., sample 23-2;





Cytherura hilgardi Howe & Law, Ext. RV, HVH 7988, 
.39 x . I6itim., sample 44-1.
Cytherura melleni n. sp., 2. Ext. RV female, 
Holotype 7989, .46 x .22mm., sample 13a-4; 3, Ext.
LV female, Paratype 7990, .46 x .22mm., sample 12-4
Semicytherura sinuata n. sp., 4. Int. RV female, 
Holotype 7991, .36 x .18mm., sample 12-4; 5. Ext.
LV female, Paratype 7992, .36 x .19mm., sample 12-4
Semicytherura byramensis (Howe & L a w ) , E x t . RV 
female, HVH 7993, .50 x .24mm., sample 22a-2.
Cytheropteron galericulum Howe & Law, Ext. LV,
HVH 7994, .35 x .22mm., sample 100-6.
Semicytherura sylverinica (Howe & L a w ) , 8. Ext. RV
male, HVH 7995, .46 x .23mm., sample 44-1; 9. Int.
view of 8.
Eucytherura mariannensis Weingeist, 10. Ext. RV,
HVH 7996, .39 x .21mm., sample 17-4; 11. Ext. LV,
HVH 7997, .36 x .20mm., sample 17-4.
Eucytherura minuta n. s p ., 12. Ext. RV, Holotype 
7998, .29 x .16mm., sample 12-3; 13. Ext. LV,
Paratype 7999, .31 x .16mm., sample 12-3.
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14, 15 Hemicytherura bilacunata n. s p ., 14. Ext. LV female ?, 
Holotype 8000, .35 x .21mm., sample 12-3; 15. Ext.




Paracytheridea byramensis Howe & Law, 1. Ext. LV,
HVH 8002, .61 x .35mm., sample 23-4; 2. Ext. RV,
HVH 8003, .60 x .35mm., sample 24a-l.
Paracytheridea toleri Howe & Law, 3. Ext. LV,
HVH 8004, .56 x .29mm., sample 26-12; 4. Ext. RV,
HVH 8005, .57 x .27mm., sample 20-1.
Paracyther idea woodwardsensis Howe & Law, 5. Ext. LV, 
HVH 8006, .58 x ,29mm., sample 22a-2; 6. Ext. RV,
HVH 8007, .60 x .28mm., sample 22a~2.
Konarocythere spurgeonae (Howe & Chambers) , 7.
dorsal hinge view female RV, HVH 8008, .73 x .50
x .44mm. wide, Moody's Branch formation, Bunker Hill, 
La.; 8. Muscle scar pattern female LV, HVH 8009,
.86 x .52mm., Moody's Branch, Garland C r ., Miss.;
9. Ext. LV female, HVH 8010, .78 x .54, sample as
in 8.
Konarocythere fiski (Howe & L a w ) , 10. Ext. LV female,
HVH 8011, .63 x .44mm., sample 23-1; 11. Ext. RV
male, HVH 8012, .72 x .39mm., sample 23-1.
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12-15 Konarocythere microreticulata n. sp., 12. Ext. LV
female, Paratype 8013/ .73 x .46mm., sample 13a-l;
13., 14. Int. RV female, Holotyp.e 8014, .71 x ,42mm.,
sample 13a-l; 15. Ext. LV male, Paratype 8015,





1- 3 Aurila amyqdala ? (Stephenson), 1. Ext. LV female,
HVH 8016, .55 x .40mm., sample 12-3; 2. Ext. RV male,
HVH 8017, .58 x .38mm., sample 13a-l; 3. Ext. RV
juvenile, HVH 8018, .57 x .30mm., sample 12-3.
4, 5 Aurila kniffeni (Howe & Law), 4. Ext. LV female,
HVH 8019, .63 x .38mm., sample 17-4; 5. Ext. RV
female, HVH 80 20 , . 62 x .39mm., sample 17-4.
6, 7 Aurila saginata (Stephenson), 6. Ext. LV female,
HVH 8021, .68 x .45mm., sample 14-3; 7. Ext. RV
male, HVH 8022, .66 x .40mm., sample 13a-l.
.8 Caudites. s p . A., Ext. LV, HVH 8023, .60 x .32mm.,
sample 12-3.
9, 10 Caudites sp. B., 9 . Ext . LV juvenile, HVH 8024,
.52 x .26mm., sample 20-1; 10. Ext. RV adult,
HVH 8025, .63 x .29mm., sample 26-12.
11, 12 Leguminocythereis cookei Howe & Law, 11. Ext. RV 
male ?, HVH 8026, .71 x .36mm., sample 25-2; 12.
Ext. RV male worn spmn., HVH 80 27, .72 x ,36mm.,
sample 25-2.
Leguminocythereis crassus Butler, 13. Ext. LV female, 
HVH 8028, .58 x .36mm., sample 14-3; 14. Ext. RV 
male, HVH 8029, .61 x .33mm., sample 14-3. 
.Leguminocythereis verrucosus Howe & Law, Ext. RV,




Leguminocythereis lirata n. sp., 1. Ext. RV juvenile 
Paratype 8031, .54 x .27mm., sample 12-1; 2. Ext.
RV female adult, Holotype 8032, .63 x .36mm., sample
14-1; 3. Ext. LV juvenile, Paratype 8033, .52 x
.29mm., sample 12-1.
Leguminocythereis scarabaeus Howe & Law, 4. Ext. LV 
female, HVH 8034, .69 x .39mm., sample 26-12; 5.
Ext. RV male, HVH 8035, .71 x .36mm., sample 26-12.
Cytheromorpha dimorphina n . sp . , 6. Ext. RV female, 
Holotype 8036, .45 x .24mm., sample 12-1; 7. Ext. LV
male Paratype 8037, .45 x .19, sample 12-1.
Loxoconcha woodwardsensis Howe & Law, Ext. LV female 
HVH 8038, .36 x .21mm., sample 6-3.
Loxocorniculum durhami (Butler), Ext. LV female ?, 
HVH 8039, .40 x .32mm., sample 12-4.
Cytheromorpha rosefieldensis Howe & Law, 10. Ext. RV 
female, HVH 8040, .51 x .27mm., sample 44-1; 11. Ext
RV male, HVH 8041, .55 x .24mm., sample 44-1.
Buntonia sulcata Butler, 12. Ext. RV male, HVH 8042, 
.63 x .32mm., sample 16-2; 13. Ext. LV female,
HVH 8043, .57 x .35mm., sample 16-2.
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14, 15 Buntonia huneri (Howe & L aw), 14. Ext. RV male,
HVH 8044, .65 x .33mm., sample 23a-l; 15. Ext. RV




Actinocythereis dacyi (Howe and Law), 1. E x t . RV 
female, HVH 8046, .71 x .35mm., sample 100-15; 2.
Ext. LV female, HVH 8047, .79 x ‘.36mm., sample
100-15; 3. Ext. RV female, HVH 8048, .89 x .47,
sample 23-3; 4. Ext. LV male, HVH 8049, .88 x .44mm
sample 25a-l.
Actinocythereis quadrataspinata (Howe & L a w ) , 5.
Ext. LV male, HVH 8050, .99 x .49mm., sample 23-1;
6. Ext. LV female, HVH 8051, .92 x .50mm., sample
26-6; 7. Ext. RV female, HVH 8052, .92 x .52mm.,
sample 22-2.
Actinocythereis waynensis Butler, 8. Ext. RV male, 
HVH 805 3, .86 x .39mm., sample 12-2; 9. Ext. LV
female, HVH 8054, .78 x .45mm., sample 12-2; 10.
Ext. RV female, HVH 8055, .76 x .39mm., sample 12-2
Actinocythereis rosefieldensis (Howe & L a w ) , Ext.
LV male, HVH 8056, .78 x .36mm., sample 40-1.
Actinocythereis woodwardsensis (Howe & Law) , E x t .




Echinocythereis j acksonensis (Howe & Pyeatt) , 1. Ext 
LV male, HVH 8058, .96 x .55mm., sample 22a-2; 2.
Ext. RV female, HVH 8059, .93 x .50mm., sample 100-5
Juqosocythereis fungosa n. s p ., 3. Ext. RV juvenile, 
HVH 8060, .72 x .38mm., sample 12-2; 4. Ext. RV male
HVH 8061, .86 x .46mm., sample 13a-l; 5. Ext. LV
female, HVH 8062, .86 x .49mm., sample 13a-l.
Occultocythereis kempi (Howe & L a w ) , Ext. LV, HVH 
8063, .49 x .26mm., sample 20-1.
Juqosocythereis vicksburqensis (Howe & Law), 7. E x t . 
LV female, HVH 8064, .82 x .47mm., sample 22-2; 8.
Ext. RV female, HVH 8065, .80 x .41mm., sample 22-2.
Phacorhabdotus arcanuqemmatus n . s p ., 9. E x t . R V , 
Holotype 8066, .58 x .35mm., sample 6-11; 10. Ext.
LV, Paratype 8067, .62 x .36mm., sample 6-11; 11.
Int. view of 9.
Cytheretta anderseni Butler, 12. Ext. LV female,
HVH 8068, 1.05 x .56mm., sample 12-2; 13. Ext. RV 




Quadracythere aknisensis n. s p ., 1. & 3. Ext. and 
Int. views RV female, Holotype 8070, .68 x .36mm.,
sample 13a-l; 2. & 4. Ext. and Int. views LV male,
Paratype 8071, .63 x .35mm., sample 13a-l.
Trachyleberidea blanpiedi (Howe), 5. E x t . RV female
HVH 8072, .66 x .36mm., sample 6-10 (Red Bluff);
6. Ext. LV male, HVH 8073, .72 x .36, sample 22a-3.
Xestoleberis platea n. .sp.,' 1. Ext. LV juvenile, 
Paratype 8074, .45 x .27mm., sample 12-1; 8.
Int. RV female, Paratype 8075, .54 x .35mm., sample
12-1; 9. Ext. RV female, Holotype 8076, .„59 x . 35mm
sample 12-1.
Puriana.elongorugata (Howe), 10. Ext. LV, HVH 8077, 
.54 x .27mm., sample 26-12; 11. Ext. RV, HVH 8078,
.57 x .28mm., sample 100-2.
Xestoleberis vicksburqensis Howe, Ext. LV male,
HVH 8079, .36 x .21mm., sample 22a-2.
Leguminocythereis quadracostata n. sp ., 13. Ext.
LV male, Holotype 8080, .88 x .49mm., sample 14-1;
14. Dorsal view female complete carapace, Paratype 




Martin Dale Mumma was born in Gideon, Missouri on 
January 21, 1936. He received most of his .elementary edu­
cation at Senath High School, Senath, Missouri and gradu­
ated in 1954. He received his A. B. degree drom the Univer­
sity of Missouri in 1958 and his M. A. degree from the same 
institution in 1960. After serving two and one half years 
as an officer in the United States Air Force he entered 
Louisiana State University in September, 1962 as a candidate 





1. Chickasawhay. In RR cut 75 yds. west of Hwy. 17, 1.4
north of Millry, Ala., NW% sec. 20, T. 8 N . , R. 3 W . ,
Washington Co., Ala.. Sample 1-1 from marl immediately 
beneath thick lime unit.
3. Chickasawhay, Paynes Hammock. Road cut on black­
top road 100 yds. south of Dunbar Creek, 1.5 miles
north of Millry, Ala., SE^ sec. 18', T. 8 N. , R. 3 W.,
Washington Co., Ala.. See section in pocket.
6. Red Bluff, Forest Hill, Mint Spring?, Marianna,
Glendon, Byram, Bucatunna, Chickasawhay. St. Stephens 
Quarry, old St. Stephens, Ala., Sec. 14, T. 7 N . ,
R. 1 W . , Washington Co., Ala.. Section in pocket 
modified after Glawe, unpublished field notes.
11. Marianna. State Prison Quarry 2.5 miles north of
Waynesboro, Miss., where Limestone C r . empties into 
Chickasawhay River, SW^ sec. 26, T. 9 N., R. 7 W., 
Wayne Co., Miss. Samples 11-1, 11-2, 11-3 taken 30,
20, and 10 feet from base of Glendon respectively;
11-4 just beneath Glendon.
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12. Chickasawhay. H w y . 45 bridge over Taylor Mill C r . 1.5
miles north of Waynesboro, Miss., NE% sec. 1, T. 8 N . ,
R. 7 W . , Wayne Co., Miss., samples taken at bridge and 
down creek toward Chickasawhay River, section in pocket.
13a. Chickasawhay, Bucatunna, Byram, Glendon. 100 yds. north
of bridge over tributary to Sandy C r ., ca. 1 mi. west of 
Woodwards, Miss., SEJg sec. 34, T. 9 N. , R. 7 W . ,  Wayne 
Co., Miss., samples taken just below bridge at swimming 
hole and along creek to junction with Sandy Creek. 
Section in pocket.
14. Chickasawhay, Paynes Hammock. 200-300 yds. south of
Hwy. 84 bridge over Chickasawhay River, 3 miles west of 
Waynesboro, Miss., on west bank of Chickasawhay River, 
NW% sec. 10, T. 8 N . , R. 7 W., Wayne Co., Miss., 
section in pocket.
16. Chickasawhay. 1.5 miles southwest of Buckatunna C r . on 
Waynesboro to Silas Road, NW% sec. 24, T. 9 N., R. 6 W., 
Wayne Co., Miss., section in pocket.
17. Marianna, Mint Spring, Forest Hill. 1/2 mile east of 
Buckatunna C r . on Waynesboro to Silas Road in Rd. cut on 
south side of Rd., SE^ sec. 13, T. 9 N., R. 6 W . , Wayne 
Co., Miss., section in pocket.
18.
20.





Paynes Hammock. 3 miles south of Waynesboro, Miss.,
100 yds. west of Hwy. 63 bridge over Chickasawhay 
River on south bank. SW% sec. 24, T. 8 N . , R. 7 W . , 
Wayne Co., Miss., section in pocket.
Marianna, Glendon, Byram, Bucatunna?. Smith Co.
Lime Quarry, 2 miles southeast of Sylvarena on 
State Hwy. 18, just southeast of West Tallahala C r .,
NE% sec. 22, T. 2 N., R. 9 E, Smith Co., Miss., 
section in pocket.
Byram. 4.5 miles southwest of Sylvarena, Smith Co., 
Miss., Below bridge over Leaf River, coll. by B. W. 
Blanpied, from H. V. Howe collection.
Forest Hill, Mint Spring, Glendon, Byram. Marquette 
Cement Plant in abandoned north pit, 3 miles east 
of Brandon, Miss., sec. 18, T. 5 N., R. 3 E., Rankin 
Co., Miss., section in pocket.
As in' locality 22 but in working south pit.
Type Mint Spring. Falls on Mint Spring Bayou, 
Vicksburg National Military Cemetary, SE^ sec. 12,







Mint Spring. Rd. cut 100 yds. north of Hwy. 61 and 61 
Bypass intersection north of Vicksburg, Miss., sample 
23a-l from just Below Glendon-Mint Spring contact.
Type Byram. On west side of Pearl River beneath 
swinging bridge at Old Byram, Miss., NW^ISTW^ sec. 19,
T. 4 N., R. I E . ,  Hinds Co., Miss., sample 24-1 from 
beneath overhinging indurated marl ledge in dark, 
clayey marl.
Byram, Bucatunna. Mississippi Survey cores AF-1 and
AF-1A, SW^SW^ sec. 13, T. 4 N., R. 1 W., Hinds Co.,
Miss., (essentially type Byram material).
Sample Depth
24 a-1 ......................95-97' Byram




24a-6 . . .  ................. 106-107 '
24a-7......................88' Bucatunna (n.f.)
24a-8..................... 91 '
24a-9......................94' .. grad, with
Byram.
Glendon, Byram. Mississippi Survey core AF-2, 
sec. 19, T. 4 N., R. I E . ,  Hinds Co., Miss.,
Sample
24b-l at 30' just above Glendon-Byram contact.





Byram. Hennessey Bayou, 2.7 miles south of Miss. River 
bridge at Vicksburg, Miss., take narrow gravel road 
to east just north of Hwy. 61 bridge over RR and go 
300 yds. northeast to trestle. Exposure in south bank 
of stream just northeast of trestle. SWJgSE^ sec. 8,
T. 15 N . , R. 3 E., Warren Co., Miss., section in pocket. 
Mint Spring. 300 yds. north of Hwy. 80 bridge over Miss. 
River at Vicksburg, Miss., on east bank. Take private 
road on west side of Hwy. 61 at junction of Hwys. 61 
and 80, go down to Cities Service port tank farm and 
down stairs to River and then south 100 yds. to exposure; 
Glendon well exposed also. Center sec. 32, T. 16 N.,
R. 3 E., Warren Co., Miss., section in pocket.
Forest Hill, Mint Spring, Glendon, Byram. Mississippi 
Valley Portland Cement Co., Quarry at Haynes Bluff,
Miss., Samples from gully east of bridge at falls and 
from bulldozed area south of falls above working pit.
NW% sec. 26, T. 8 N., R. 4 E., Warren Co., Miss., 
section in pocket.
Type Paynes Hammock, and Marianna. Fisher Cr. at 
old Paynes Hammock landing on cut off of Tombigbee 
River, at Wesix hunting camp. NW^SW^ sec. 16,
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T. 5 N., R. 2 E., Clarke Co., Ala., sample 33b-l from 
faulted Marianna, Paynes Hammock samples for comparison 
only.
39. Glendon. McGowan's bridge over Conecuh River, Hwy. 29 
on west bank below bridge. NW^ sec. 6, T. 2 N . ,
R. 13 E., Escambia Co., Ala., samples 39-1 and 39-2 
from upper and lower exposed marl units.
40. Byram, Bucatunna. Five Runs Creek on Co. Road 24,
3.5 miles east of 24 and 137 junction, 150 yds. north 
of present bridge at old bridge foundation, SE% sec.
24, T. 2 N. , R. 15 E., Escambia Co., Ala., sample 
40-2 from 3' below Byram-Bucatunna contact; 40-1
4 ’ lower.
41. Byram. At bridge over Murder Creek ca. 3/4 mile east 
of Castleberry, Ala., NE^ sec. 24, T. 4 N., R. 10 E., 
Conecuh Co., Ala., Coll. by B. W. Blanpied, from
H. V. Howe Collection. Sample 41-1 from 44' above 
bridge level, sample 41-2 from 14 feet above bridge 
level.
42. Marianna, Glendon. Conecuh Lime Co., Quarry approx.
3 miles north of Castleberry and 1/2 mile east of 





Co., Ala., Sample 42-1 and 42-2 from 30' and 35' 
respectively below base of Glendon. Very poor micro­
fossil s .
Bucatunna. Mexia, Ala., take gravel road to north 1/4 
mile east of Mexia at old Gulftex station: go north
1/2 mile to Wiggins Cemetery and walk 200-300 yds. due 
east to exposure in creek, SW^NW^SWij sec. 4, T. 6 N.,
R. 7 E., Monroe Co., Ala., (see Ivey, 1957,. p. 87 for 
section) sample 44-1 a composite from 7' exposure of 
dark sticky, fsslf. clay.
Marianna. Sam Smith's Quarry (abandoned) approx. 5.5 
miles northwest of Marianna, Fla., SE%NE% sec. 23,
T. 5 N., R. 11 W . , Jackson Co., Fla., samples 45-1 
through 45-7 in south pit.
Sample
45-1 basal Marianna 
45-2 4 ‘ above base




45-7 5' below base of Glendon.
Mint Spring, Glendon, Byram. Mississippi Survey Core 
- Type Vicksburg -. On bluff along Yazoo River across 
from Army Eng. Marine Shops. Sec. 13, T. 16 N., R. 3 E . ,
Warren Co., Miss., from NE corner sec. 13 go westerly 
along N line 3900', thence southerly at right angles 
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(3. 5 F E ET ,  NO RECOVERY)
MAUL,  LIGHT BROWN,  SANDY
SAND,  FINE,  FOSSILIF,  B L UE- GRE EN
SAND,  FINE WITH DARK,  
FOSSILIF.  CLAY ZONES























CLAY,  DA UK, FOSSILIF.  MARLY AT BASK
MARL, FOSSILIF,  GLAUCN
MARL, INDURATED







ALTNG.  LS. S: FOSSILIF.  , SANDY MARL
""" ■■
2 '  26-7







MARL,  LIGHT GRAY AT TOR GRADING 
DOWNWARD INTO DARK SAND AND CLAY
LOCAL
2 6 '  '~l- 





ALTNG.  LS. & LIGHT GRAY MARL 12'
MARL, LIGHT GRAY, FOSSILIF. 2 5a-4
5.5'
2 5 a -J




1 5 - 18'
LOCALITY 22A
MARL,  LIGHT GUAY, 
FOSSILIF.
LOCALITY 25A
ALTNG.  LS. Si SANDY MARL
ALTNG.  LS. & SANDY MARL
25a-4
5.5'
m a r l , t a n . s a n d y  w i t h  
SHELL CONCENTRATE
MARL,  LIGHT GRAY, GLAUC N. , RANDY
2 5 a-3
8'
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20-2
7'
M A I U . ,  I A N ,  
S A N D Y
I. N.  . S O I ' T .  Y F I . I . o U
M A I U . ,  W T I I T K .  F I N K
K S . . I . U I i r r  H I . F K .
SANDY".
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